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that turned back a Zeppelin 


A giant Zeppelin not long ago started 
across the Atlantic. Hardly was it well 
under way, when, one by one, the drive 
shafts of four ofits five engines cracked 
and went out of action. ‘The great air 
ship tured back and landed —reach- 
ing its pore just in time, as mechanics 
soon discovered, for the fifth shaft was 
then almost at the breaking point. 
Vibration which curned back this 
huge Zeppelin 
em high speed machine. In the West- 


4 foe to every mod- 


inghouse research laboratories at East 


il bajar 


Pittsburgh vibration has been put on 
the stand to disclose its own secrets. 
Its be- 
havior has been reduced to mathematic- 


Tes ways have been charted 


al formulas which engineers can now 


use in designing machinery to operate 


safely and reliably at the high speeds 
which modern industry demands. 
Not only in electrical details of mod- 
em machinery, but in mechanical de- 
nails as well, Westinghouse carries on 
its work of research and improvement 
helping you to have more by making 
machines capable of doing more. 
‘The results of Westinghouse research 
actively serve you in mines and fuc- 
tories, theaters, homes, stores, and 
offices —wherever the work or recrea- 


‘ion of the modern world is carried on, 
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‘T'S EASY—any man with a hammer and saw can build or 
remodel with the large, strong, rigid panels of Insuli 


At the right are pictured a garage, summer cottage, poultry 
house, and a child’s playhouse. The Insulite Service Depart- 


ment will send you, free of charge, “up-to-the-minute” plans 
for these buildings’ Free plans for dacy barra; hog heusee, SEND FOR THESE FREE PLANS 


and sheep sheds can also be furnished. An engineering depart- Pa. 


ment is maintained to assist you with any insulation problem 


you may encounter, 
The important thing when you build is to “Build right.” 
Insulite, an all wood-fiber insulating board, chemically treated 
to resist moisture, vermin and rodents, is not subject to rot 
or disintegration. f 
Insulite as sheathing, has several ‘AUTO GARAGE 
EFFICIENCY TEST times the bracing strength of lumber 
horizontally applied, and as plaster 
lath, it grips plaster with twice the 
strength of wood lath. 


Made full } inch thick, Insulite not 
only gives you one-eighth more in- 
sulation for your money than ordi- 
nary Ye inch insulating boards, but ~-cwiLos PLAYHOUSE POULTRY HOUSE 
a recent test of four well known 

insulating boards shows Insulite has The Engineering Department of The Tnsulite 
14% greater strength. Co. has’ prepared free plans of the, various 
Let us send you a sample of Insutite {yes of buildings pictured above. Check on 
and instructions how to make the Effi- ms * a 

ciency and Strength tests shown on 
this page. Write today for the plans 
you desire, and a copy of our free 
booklet, “increasing Home Enjoy- 
ment.” 
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How You Can Be Worth | 
$50,000 More—Tomorrow | 


LEON MEADOW, 


HH MARTHA,” shouted Peter 

Ransom as he crossed the thresh 
old, home from another day's 
work, “where are you?” 

“In the kitchen, dear,” his wife called 
out. 

Peter dropped his coat on the hall 
table, cocked an expectant ear for some 
sxreeting from his daughter, got none and 
proceeded into the kitchen for further 
investigation. “Where's Babs . . . 
asleep already?” Peter demanded, afte 
the usual salutations had been exchanged. 

“Yes, Peter 5 « the poor thing was 
so weary that she practically leep 
aver her supper. She certainly had a big 


Oh, I almost forgot! How was the 
ety?” 

“One glorious success . . . only three 
fights and no spoiled stomachs. I’m too 
busy with supper to tell you all about it 
now. I'll give you all the details later, 

But Martha never got a chance to 
describe the day's events that evening. 
Primarily, because Peter opened up the 
subject of finances at the supper table, 
and the discussion continued throughout 
the whole evening. Ransom had been 
thinking about his position in the world 
for a long time. He had juggled with his 
potential earning capacity and savings 
ability many an hour rightly belonging to 
sleep. Peter had mulled over in his mind 
1 hundred ideas for increasing his present 
and future worth, only to reject them all 
‘upon the realization that the litle he had 
was too valuable to be risked on any 
haphazard scheme, and by the same 
token too small to produce sufficiently 
big returns on gilt edge investments. 

‘Now, at the end of a perfect day, his 
wile’s ‘happiness did not escape him. 
Perhaps it was Babs’ birthday and the 


| resultant peak of joy that thrust upon 


him Gea tard fare not 

there to provide for their happiness, 
Pann sccident of illness prove fatal. 
Of course, from there it was but a single 
step to the thought of insurance. But 
proper, complete protection, from his 
meager knowledge of insurance, was out 
of the question on his present, or poten- 
tial earnings for the next ten'years. So 
the evening passed, as others had, with 
‘no solution to this problem. 


Financial Editor 


Here the long arm of coincidence step 
into the picture 

The next morning Peter, hard at work, 
was interrupted by the finging of the 
telephone on his desk, “Yes, Ransom 

King.” 

“PM Ransom, this is Jack Alton of 
the Ajax Mutual Life Insurance Com 
pany. I was in to see Mr, Appleton yes- 
terday and he mentioned your name to 
me, $0 I took the liberty of this call. I'd 
like to show you how our plan will insure 
financial independence and protection for 
the salaried family man,” 

Peter did some rapid thinking, Apple- 
ton was his boss, and if he had men- 
tiotied his name to this insurance man, 


perhaps it would be wise to see him, 
“Well”, he, began, “I’m rather busy’ | 
thesedays,”” . 

How about some evening when you're 


not engaged elsewhere? I think can 
show you some mighty interesting facts 
about insurance.” 


As Peter explained it the next evening, 
after a good deal of preliminary talk, he 
wanted Martha and Babs to be able to 
live at least as well as they were now— 
should anything happen to him. And at 
the same time, he would rather look at 
He would rather think of 
himself as a living person, with some 
assurance of an income in his late years, 
“Could all that be accounted for on an 
income of $2500 a year?” Alton asked 
“It would have to. . . and even the 
necessary capital to produce that is out 
‘of the question, no less thinking of a 
bigger income .'. .” replied Ransom. 
“Well then, as I see it, you'll have to 
set up an estate of $50,000 which, when 
safely invested at 3>—for utmost se- 
curity—will bring your wife and child the 


necessary income.” 
$50,000! 


1 suppose you're going to 
‘said Peter with some 
“At my age that 
‘would stand me about $1000 in premi- 
ums. Over and above draining me of my 
last cent in savings, that $1000 haj 
to be almost double the amount I'll be 
able to put away each year for the next 


few years. Soyou (Continued on pase 5) 


Chart Referred to on Page 6 
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How You Can Be Worth 
$50,000 More—Tomorrow 


(Continued from page $) 


see, this talk is all very nice, but useless. 
I've figured Ie out myfel to often these 
last few months to kid myself. I'm just 
tp agninat i for the prexat. ll bave 
10 take my chances.” 

“Ransom, you're dead wrong! You 
can do it, and without cleaning out your 
savings. Let’s get down to figures. What 
will your savings be this year: 

“rly approximately $400," said Peter, 
with avery pall measure of interest 

Good. Alt came back, “Can You 
expect that and nore for the neat nine 
yen 

“‘Well—yes, I suppose so. seem to be 
tet pretty well at tne oice, “Far as 1 
know, a few y¢ will see me going 
steadily up ‘the ladder and iy savings 

jut what 


id how in heaven's name 
ich staggering premiums?” 
is question: Did you 


ance that gives you the greatest possible 
protection at, very low premiums—over 
‘certain period.” 

“Which is?” Peter interrupted. 

“Well, in our case, 10 years. If term 
insurance is allowed to lapse without 
being converted into some other form of 
insurance, the policy expires and you are 
no longer covered. But term insurance 
of our type can be converted at the be- 
ginning of the tenth year—or sooner, il 
You wish. Here's the big. point. $50,000 
worth of term insurance will ‘cost you 
$11.21 per thousand or just about $500 
in premiums the first year, whereas or- 
dinary life, the cheapest form of perma 
nent insurance, would figure out $1084.50 
premium on $50,000," 

“Wait a minute, Alton! Do you mean 
to tell me that I can carry $50,000 worth 
of insurance, that amount of protection 
for $560 a year?” 

“Less than that—when yousubtract the 

dividends at the end of the first year and 
each year thereafter. But remember that 
it must be converted within the stipu 
lated period to be of any value to you be 
yond protection for the 10-year term. 
‘And also, that conversion to other types 
of insurance will raise the premium ac- 
cordingly. 
snclqumderstand that” broke in Peter 
impatiently, ‘but ry. increases 
shuuld take’ cate of that-all Fight. Say, 
let's work this whole thing out over a ten 
year period, with approximate figures for 
Salary and expenses each year. But first. 
to what type of insurance do you suggest 
converting the term policy?” 

“T’d say annual endowment at age 70. 
‘That will assure you of independenceand a 

ent income when both your earn- 
ing capacity and need for insurance are 
on the down grade. Anyway, for the 
sake of planning a conversion chart, let’s 
figure an age 70 endowment now. You 
don't have to decide definitely till your 
first conversion, 6) 
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.... and launched by ONE-MAN power 
with New CESSNA launching feature 


ESSA, pioneer sipline builder, now 9 pioncer ia gliders, naturally 
sould be the fst builder to conaruct » launching method for ghders 
nly one man in addition to the pit te operate, 


ses and sho to equip» phder with pontoons! ! 


Claking i pret sport on land, but as greater sl on water, Put it behind 
1» motor bost on the le wr ocean; or + speed-bout on the Gull; try it 
Iehind an outboard motor on inland rivers and really enjoy the semaion 
cf wet riding and the greater thell of flying, You'll lesen the corect rude 
ments of ying too! 


‘This new sport hat aeady proven isl! to be one of the mest ineresing, 
theiling and itrucive sports to be offered the public at a price within 
the reach of all By an excsive Cerin feature of launching itis now 
posible for only two people to operate + Cerna Clider with eae and lesen 
ying comeclly. Membership in a Cider club ix an economical means of 
Hiding. Let ws tll you how ta form a chib in your vicinity, Write today 
0 your reservation will be in eal. 


DEALERS WANTED wen ain 
CESSNA AIRCRAFT CO.|$948.00 
WICHITA, KANSAS F.0. 8, WICHITA 


A pipeful 
of good tobacco | 
is the real smoke 


DAY, tomorrow, all the rest of 
yout life, you ean enjoy and keep on 
enjoying good tobaceo in a good pipe. 

“How can I pick a good pipe, and 
how can FI tell good tobacco?” you may 
ask. Who but you could answer? You'll 
know your own good pipe when you 
bite down on it, 

Edgeworth may be the tobacco you're 
looking for. e has the distinctive favor 
that men like, the slow-burning coolness; 
and it is rich with the aroma of fine old 
burley blended juse right. A pipeful of 
Edgeworth is the real smoke. 


Why not try Edgeworth? You can 
buy it almost anywhere, but for nothing. 
more than the coupon we'll send you a 
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generous free packet to try. How's that 
for confidence? 


EDGEWORTH 


SMOKING TOBACCO 


Rdgeworth i combination of 
fem tobucee—aleced 


LARUS & BRO. CO., 100 5.224 Se, 
Richmond Va. 
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How You Can Be Worth 
$50,000 More—Tomorrow 
(Cote fom pore) 


“We ought to be able to work this thing 
‘out so that you can convert a certain 
amount of term insurance each year and 
avoid paying a suddenly doubled or 
tripled premium at one time. 

For the next forty-five minutes the 
two men were lost in a sea of figures, and 
the only words that broke the silence 
were numbers. Finally they emerged 
with a table of figures that looked like 
the chart on page 4. 

“Notice this, Ransom"—Jack Alton 

inted out, “at the second year, when 


| poi y 
you're 29, you will see that your total 


emium is $18.60 less than that of the 
st year, although you have already 
converted $10,000 to endowmer 

tance, on which there is a higher rate. 
‘That's just a striking example of what 
rst year dividends plus reserve value on 
that $10,000 worth of converted term 


insurance will do in this one 
Nat 


rally, 
et premiums 
ance over-balance the reduction by divi- 
dends—but then, let the figures speak 
for themselves. Over 10 years you will 
have been fully protected—and estab: 
lished by that time in a financial position 
that will enable you to carry $30,000 
worth of endowment  insurance—the 
foundation of an estate. Moreover, 
these premiums have not drained vour 
resources, ‘To the contrary your bank 


alunce will have inereaned hat 3 |——— 


at the end of ten years 

“An increase of 
Ransom. Gee, Alton 
it was possible. "That alone is enou 
see my daughter through college! 
can't believe it.” 

“It's in the figures, Ransom—the 
whole story at a glance. You come down 
to my office tomorrow and we'll put you 
through a medical examination and fix 
up the papers.” 

“AIL right Jack—I'll be there.” Peter 
said good-night, closed the door and 
walked upstairs surprised and happy, ll 
a man whose mind has just been reli 
‘of a great burden, 


‘Thousands of men like Peter Ransom, | 
are anxious to assure themselves and 
their families a good financial future 
‘The chart that the insurance man worked 

is based on the pre 
dends_ and. conversion 
period of a large mutual insurance com- 
Pany, and is similar in most respects to | 
the term polices issued by most reliable 
insurance. companies. 

Te must be realized that the true value 
of term insurance goes beyond ten years 
maximum protection at minimum Fates. 
‘The importance of this cannot be em- 
phasized too strongle. For in the last | 
Enalysis it is the type of insurance to 
which the term policy is converted that 
Feally determines the wisdom of the ia 
Yestment, In this case age 70 endow- 
zment insurance was chosen. tis but one 
of the many plavis by which life insurance 
{and financial security may both be gained. 
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To Help You Get Ahead 


Tis Booklet below will hep evry 
family in laying out 4 financial plan. They 
will be sene on request 

Your Income and Your Life Insurance 
is the ame of 4 brief booklet scientinealy 
answering the question "How much life iasue- 
fice doess man Yeally need?” Provident Marual 
Life Insurance Company of Philadelphia, 
Peansylvania, will mall a complimentary copy 
‘upon request 

‘The House Behind the Bonds reminds the 
investor of the importance, oe oaly of studying 
the investment, bur of checking up the banker 
‘who offers fe. Address: Fidelity Bood & More 
sage Co., 1188 New York Life Building, Chi- 
ago, I 

How to Get the Things You Ws 
how you can ase hasur 


tells 
fs an active part of 


vour program for getting ahead financial 
Phoenbe Murual Life Tasurance Company, 
Elm Street, Hartford, Conn., will send you 
booklet o0 request 


Enjoy Money shows how the regular invest- 

ment of comparatively small sums under the 

Investors Syndicate plan, with angual ‘com 

interest, builds 4 permanent 

ate, 2 Gnancial. reserve 

versity ede 

this booklet 

to. Investors Syndicate, Investors Syndicate 
Building, Minneapolis, Minnesota. 

How to Retire in Fifteen Yearsis the sory 

tre and definite method of eatablish- 

ate and building an independent in- 

h will support you the Fest of your 


Iie on the basis of your present livieg bodgee 
Write for the booklet to Cochran” McC{oer 
Company, 46 North Dearborn St Chicago, I 


ay HE,Ie els how i is posible 
adehnite plan for cresting a8 
Immediate estate leading to future financial 
security. Get your copy. of this booklet by 
‘writing to Postal Life fosurance Company, 51% 
Fifth Avenue, New York City 


A Service for 
Readers 


HIS Financial Department is 

to help readers tm the estab 
lishment peoper financial pro- 
jam at the beginning of their 
Fines careers ft amity those 
vino ssurmulated money in 
the’ proper investment of ft 

“che Eaitor ofthis Department 
is ready to ald in personal in: 
estment problems. Advice will 
ie fladly piven resarding the 
Proper inveunent of funds and 
Proper plane of sing. 

Rukirew "your inguiries to 
Financial Editor, Poruuan 
Science Mowry.’ 381 Fourth 
Avenue, New York While in- 
(omens obviously exnmot be 
junranteed” by. the Publisher, 
Every effort will be made to in: 
sure that only advertisements of 
Shoolutely” "reliable companies 
fare accepted. 
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There Are No Hot Summer Days 
AT THE FAMOUS 


Tycos guards 


the Cooling System 


PTSIDE, the baking paves 
hhaze, and New York's street noises lose thie 


Trees for the Ho 


Wall thermore ore; bat 


0 


accustomed loudness as the summer sun deadens 
them ‘with a thick blanket of heat. Yet, inside the 
world’s largest theatre—the famous Roxy— it's just 


Im cool and refreshing aa an autumn evening! 


Downstairs, far from the darkened orchesten 
tage, are the bumming engines and giant con: 

‘a constant flow of cool, pure air 
ove. Varion 


Dei 


Profession 


Sphygmomanowaters for the 


ietably entertained in theatres, oF work elliciently 
‘crowded department stores and inside offices on the 
Holtent summer days. 
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of the storm 
—by telephone 


MADE BY 
THE MAKERS OF 
BELL TELEPHONES 


POPULAR 


(CE MONTHLY 


ITH his Western Elee- 

tric radio telephone 
the pilot talks with the air- 
port and receives directions 
for avoiding the storm, 

He also hears Govern. 
ment weather reports and di- 
rectional radio beacon signals 
which guide him through 
darkness, clouds or fog. 

This equipment, keeping 
plane and ground in constant 
touch, marksagreat stepahead 
in flying. It helps to put the 
new mode of travel on a de- 
pendable, efficient basis—do- 
ing for air transportation what 
telegraph, teléphone and wire- 


less have done for railronds 
and steamship lines, 

The airplane telephone is 
backed by more than 50 years’ 
experience with problems of 
voice transmission. 

It was designed by Bell 
‘Telephone Laboratories and 
tested under actual flying con- 
ditions in their own planes. It 
is made with the same care 
and skill as all the Western 
Electric apparatus used by 
the Bell System. 

When you travel or ship 
goods by air, ask whether the 
plancis equipped with Western 
Electric Airplane Telephone. 


Western Electric 


Aviation Commun 


on Systems 
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Refrigeration and Your Health 


Brying, smoking, or pelling was 
the way i was solved fa ce days, but 


the trouble was these methods changed 
the taste and characteristics of the food. 
Finally, it was found that by removing 
heat, food could be kept for a long time 
without losing any of its natural qualities 

‘Caves and springs were the first means 


of refrigeration ancl later “cold cellars” 

fame into use. Just how cool these places 

had to be in order properly to preserve 

food was a question that no one knew or 

particularly cared about, so ong as th 
not mold too fast. 


DDAY we know that below 50° Fahr- 
cenheit lies safety. Germs multiply at 

a greater rate when feftigerator’ tem 
perature gets above 30° Fahrenheit. Usu 
Ally this means spoiled food with con- 
sequent waste. Often it means that foord 
which is really harmful. Most 

are not dangerous but, should it 
happen that typhoid bacilli were among 


the rapidly multiplying germs, someone 
in the fa 

these germs than he is strong enough 
to resist. Taste is not a safe guide, for a 


test wis made recently with five people, 
all of whom were given chicken soup in 
which” bacteria had multiplied 1,400 
Himes, and not one found fault with the 
‘That, reftigerator temperatures: much 
above 50° F. are dangerous is not a fa- 
natical notion but a fact on which there 
is general agreement among Government 
authorities and refrigeration experts. The 
Federal Government has for some time 
fsued rigid. requirements regarding. the 
temperature at which food must be kept 
during storage and transportation. Pub- 
He health officials are trving now to im 
press upon the public the importance of 
‘equally careful preservation of perishable 
food after it has reached the home. 
"Take,for instance, the care given-meat 
and fish. Such products travel hundreds 
‘of miles to their destination in a refrig- 
erator freight car that automatically 


Germs, some of which are 
dangerous, multiply fast 
in temperature above 50. 
So test your refrigerator. 


By F. G. PRYOR 


Seertery, Popular Science Institue 


maintains blizzard temperature within, 
‘Then they are transferred to motor 
trucks with efficient built-in refrigerators, 
and from these they go to sub-zero cab- 
inets in retail stores. After all this car 

these products frequently end up in a 
household cabinet that does not even 
deserve the title of refrigerator. It seems 
rather illogical that the people who 
‘actually ea? the food should be much less 
interested in keeping it in good condition 
than those who only haudle it 


‘0 KEEP perishable food in the home 

safely, it is necessary to have some- 
thing more than a good looking and nicely 
lined refrigerator. First of all, itis neces- 
sary that the box be properly insulated 
with a substantial layer of corkboard or 


INSTITUTE BULLETINS 


Refrigeration for the Home* 

House Heating and Ven- 
tilating* 

Insulation in Building 
‘Construction* 


List of Approved Tools 

List of Approved Radio 
Equipment 

List of Approved Oil Burners 

Advice on Installing Oil Heat 


8 equivalent, two inches being the most 
desirable thickness, for such insulation. 
Next, essential that the box be 
properly designed, i 

struction has a very defini 
culation and the general efficiency of 


the refrigerator, 


‘Lin the large food 
compartment the average will not be over 
50° Fahrenheit when the outside tem- 
perature is at 75° Fabrenheit or under. 
Af the re is one of the ice type, 
oper care consists in always keeping the 
Kee compartment at least one hall (pret- 
erably two thirds) full, And the ice 
should not be covered, 

‘The practice of wrapping ice with news- 
papers, which is followed in some house- 
holds, ‘prevents free circulation of air 
about the ice, Not enough ice is exposed 
to fully refrigerate the food compart- 
ments; also the entire surface of the ice 
cake is needed to absorb the food odors 
carried by the air, 

‘ests made on a good grade refrigerator 
in a room whose temperature was at 76° 


same room tem 
hours with the ice wrapped showed an ice 
meltage of twenty-three pounds. ‘The 
refrigerator temperatures in the various 
compartments were consistently 
Hhrourhout. ‘These results demonstrate 
that three pounds of ice a day may be 
Sived by: wrapping the ice cakey which 
means a daily saving of less than two 
cents. Oflsetting this money saving is the 
Increased refrigerator temperature and 
its consquences 

‘A good refrigerator, kept in good con- 
mn, is one of the best houschold 
vestments, and more homes will be so 
equipped when the importance to health 
‘of proper food preservation becomes 
better known. 
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Mas 


puts comfort, economy and good looks 
into summer cottages and cabins 


Your summer home in the woods or mountains or on the 
lakeside can be made more cheerful and comfortable if, 
in its construction, you embody Masonite Structural In- 
sulation and Masonite Presdwood. 

Masonite Structural Insulation protects you from hot 
days, chilly nights and those rainy spells which so often 
dampen the vacationist’s ardor. It keeps your home in- 
vitingly pleasant at al times. 

‘Around homes and camps, Masonite Presdwood is 
used for ceilings, panels, partitions, closets, shelving 
and many other purposes. Because it resists water, 
Presdwood makes boats, boat houses and bath houses. 

Big builders employ Presdwood to line conerete forms 


Masonite 


because Presdwood produces better, stronger concrete, 
Manufacturers use it for toys, incubators, refrigerators, 
signs,tool boxes, automobile truck bodies, desks, cabinets, 
etc., because it is so durable and workable. 

We will be glad to send you booklets giving complete 
information concerning these Masonite products. Just 
tail the coupon 

MASONITE CORPORATION 
111 West Washington Street 


ual 


MASONITE CORPORATION 
Dept. D-8, 111 West Washington Street, Chicago 


1d me, Free, samples of Masonite Structural In 
jad Presdwood and the Masonite booklets 


mean. tl 


tcp hero 


ul 


Our Ancestors 
Still Govern Us 


You sor of poked fun at some ofthe prin 
tive peoples who stil do things just as their 
thcedor Gad” What aboot ust Are we relly 
ty better fa that tepect? Wats ee 
Primitive than a ferry, an yet is sil widely 
ol ore erty ietmn 2 for ec Lecnone 
rept was the bent ou encators exh Ge 
dias pat ee ee ee Tees 
Tin piogente bape bec ho toa et 
Batt etpe the tng in ue, how abut 
‘our Presitiential electoral college? Any good 
{oot Dead ssn doorsal but Sl in weer 
fais sake" And hy 
Sen be ee 
fi ave, eet Con 
tn November that 
it take ofie fet 

nearly fourteen months 
ther ection? ‘Red '& 
Preiiet in Novenber 
wo docant et on the 
BP anti ali 

seh Sound seme 
Std jt an cnt 
tome Bel oar ance 
tors did it that way! How about getting ri 
tf yur own beam before you go afer esther 
fellows mote? —G, 0. V; Lingla, Neb, 
Debunking Ignorance 
His Favorite Occupation 

Tae name of your magasioe Is alnost aa 
anrret to what coe dhoul expect ofthe com 
tents Personally ike the artils that 
then oat pep ocr he 
feeatibe trait and i relation to hunaty 
Te ee urniede fount is 
the truths fact, gives one 6 beter under 
funding what he drinks moeadays What 
Hikes for you to tel the truthy wheter about 
fades hove cia, Hubert The 
pris eonatst rslalgred wit al Mec 
EE aring ar ie hoed to tell ant at 
to bay te 

Soares, yo must protect your advertises 
tut your realing public probably needs more 
protection. If the magazines and newspapers 
ui agian the baying pbc tea 
orth aries being sdveteed i ould 
Sause ibe munufctarets to bull better and 
take a more honest toes thle product 
Tao ike your tdi section; Thave restore 
teal omni eae ne ft ha 
Sihee pabeaton dealing wf tbe sbjec St 
radio.—| , Millville, Je ee 


More Light 
Wanted on Hypnotism 
Lexjore your tw articles on hypaotism in 


ol spoperrs ass 
F} ? 


smensely. T never thought 


much about it until Tread 
Professor Wells" article in 
the “March number, and 
now after reading Mr. 
Blackstone's article Tam 
fagtin in doubt.” Please tel 
Professor Wells and. Mr. 
Blackstone that T would 
like to hear more of their 
controversy. — J.C. W. 
‘West Salem, Wis. 
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Stickler for English 
Gets Caught. Napping 


May T correct the incorrect use of English in 
1D. B's correction of the incorrect use of 


‘of which is, in truth, one word.”—C: F, W., 
Pawnee Rock, Kan. 


Anti-ash Reader 
Boosts Good Old Oil 


Jost a word in reply to 
old ashes. T guess be 
iggers who has never been 
Wilkes-Barre and so doesn’t know what a 
‘good cil burner or heater is_ It's fidiculous to 
hear him say, "Me for the anthracite, the good 
‘old clean, sale, silent fuel” Doesn't he know 
that there ate oll burners and heaters on the 
‘market that are better than coal ever was or 
will be? They are not only clean, silent, and 
Safe, but also cheaper in the long run. ‘There is 
‘no Boise, no gas, no smoke, and you don’t have 
to catry'the coal in and, 
the ashes out. Besides, 
they are uly automatic 
control the heat 30 
sto Keep an even tem- 
perature all the time. 
fas S. 1 M. ever seen 
fany coal. that can do 
thaw. Te would pay 
S.B. M. to get out once 
in a while and see just 
what the oil. burner 
really is. T might add 
that in a very few years the only place coat 
wll be used will be in the public museum, to 
how the comi ration what was once 
tused for fuel —W. 


Good Enough 
Just as It Is Now 


Axrwovci I know nothing of manual 
sod cul not tel one toa fom another, 

‘most interesting one T have 
Byer read. Since I subscribed last year, Ihave 
joy every rim the asco ofthe 
mmgasine. If Porczax Setexce Mosnee 
Te tbe god reste pat em 
SSimany Raber ure it sce eas to 
CP Medford, Mass 


Resistance of Air 
Cuts Object's Falling Speed 


Reruvine to RW. H's gravity question: 
Falling in 9 saciaim, any object wil contigs 
{organ speed atthe rate of 32-2 fet per second 
However, in the earth's atmosphere a trey 
falling body eventually generates enough fic 

ferlerating 


‘on with the air to counteract the 
force of gravity. It then continues to fall at 2 
constant rate, It i obvious that the velocity 
ft which acceleration ceases depends on the 
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ensity of the falling object. A bullet would 
Sentinels fo, mac loge 
period of time than a crumpled pce of paper, 
—P. L., Newark, N. J. oe a 


All Right, H. H., You 


Brought It on Yourself 


Tris my opinion that H. Hof Ilinois 
doesn’t read much, because be sure did prove 
it when be said a monorail train would fall 
‘over on its side when it came to a stop, Per- 
hhaps H. H, is one of the unfortunate few who 
hasn't a chance to read up on the latest in- 
ventions. Of course, this isn't a late inven- 
tion; it is s0 old that HH. should have read 
‘of it by this time, As for the airplane being a 
safe means of travel I don't think it needs to 
bbe much safer, I'think HH will get an eye: 
fal when ‘be sees those lighter-than-air ships 
being built at Akron.—C. W., Renovo, Pa, 


He's Airminded 
and Proud of It 
1 woe to tll you how much Ike Portas 


seunex Moti, especialy the artis on 
Aviation, and best of io al 


‘ences of pilots, such as Assen Jordanoff, 
it up, in spite of the few old fogies who thin 

there is no such animal as aviation. Live up to 
‘your name, and IC aviation isn't a science T 
miss my guess.—W. 11. W., West Reading, Pa, 


Soften Your Bones 
and Tie ‘Em in Knots 

1 sows that you add to your “What's 
Whnted it the flowing: “Ae, pues 
Pencteal, ap er qe sane of tania 
thy arf the hm cn at ean 
iepaired, straightened, and ought beck to 
a normal state, Surely = 
Porctan Scizwee 
Siswrna cans fal ose 
win eal ening hs 
‘knock-kneed people could 


‘have their legs straightened; 
‘those who would like to be 
taller perhaps could, have 


their tones stretched, ad 
Oe eae wee es 
prea sorter; tad Sinks 
er ad 
Eel be taken out of the 
spinal alum -Ac Vs New York City 


Radio Plays Its Part; 
So Does Chemistry 


Sour time ago a discussion was raised in 
‘your magazine as to whether or not you were 
jPublishing too much on aviation. Many inter- 
sting letters were written on the subject, but 
did you ever think that possibly you were not 


‘publishing enough material on other forms of 
Science? Did you ever: ‘to consider that 
‘Chemistry isa science? That radio isa science? 

‘young people are interested in aviation, 
ich at precent holds a good future for any 
ambitious young man, but is it not true that 
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‘graduates from the aviation schools may soon 
fevso numerous that the field will be over- 
‘crowded? Chemistry is a subject that appeals 


iRany and itt on en oe 
tolaat or years Son’ icel that mn 
soll groach "HRW Palla: Pa 
That Airplane 


Problem Explained Again 


‘T.R.L. reminds us that the problem of the 
airplane lit was never satisfactory 

He asks us to accept the theory that it is 
nothing but atmospheric pressure added to 
tind velocity” from beneath that raises the 
woh of the plane int parti vacaum 
hove. ‘Tt atmospheric pressure and vacuum 
srereul yet fe eal wh tie peste oat 
tesimplied and his solution would be correct, 
but we have the velocity of the wind on both 
sie ofthe wing, which 

fausesa lift on the upper 
Side greatly in excess of 
ihe push from the under 
Sd "All advanced ste 


shape or camber of an 
Airplane wing. Blow 

‘along the upper surface only of the flat section 
land when the air strikes the {ront of the curve 
it advances against the wind instead of being 
depressed as one would expect. Tes iny 
toldrive it buck; the harder you bow tl 

it rises and advances, ‘This isnot caused al 
‘together by atmospheric pressure from below, 
ACE, Joy Montreal, Can, 


That Old Sound 
Question Gets an Ansirer 


Te waged a Porctan Scresce Mosc 
by WEP Ly ita canoon were fred a's 
‘Solute repon where there were no persons 

i's ads fy mis woul here be 

Sound may be defined a8 senaation pro 
duced by sound waves set in motion ad srk 

nat the tympanum of the ext. Taking 
Spee the fring ofthe cannon 
wo eu ad cam eta 
{ould be produced im tympani was present 
{for the alt waves to steike. & 

Tn physics sound i described as that form of 
‘ibratlonal energy which grasons the ene 
Ton ready" deteribed. Taking’ the Tater 
dentin sount would be present, i spite of 
the fact that there were mo ears hese 
Because the vibratins would affect the sound 
Produced, ‘The question resolves uel intone 
Ef definiton.-E:G., Norwood, Ohio. 
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Farmer Applauds 
Plant Pill Miracle 


Mei for the “plant pill 
[remember the frst one you had About 
ago. The miracle worker 


coms to be getting on. 
That's the kind of stuff 
we farmers like, and you 
don't ive us any too 
much oft. Come sen 
soon, By the way, can't 
‘you stir up Dr. Geric 

‘and get him to loosen on 

that pill so. we can all 

set some bumper crops 

Beven if the prices 

SUT anything wget ected shout? Wisk 
‘you'd try and the sooner the better. Anyway, 
‘Out here, our hats are all off to Gericke, Long 
may he reign with a pill in each hand, And 
‘you, too, for xiving us this important dape.— 
J.B, W., Thompson, Towa. 
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Eight Ship Models 
Clutter Living Room 


eclons ek ol tea wages aac 
seicuseemmwies taemest 
tha cinch sr a egal tthe Cone t 
tadeipiag op wit e'Lowe bn Ds 
SR bead 
oe an Coe 
a agit oa eat 
py le 
i Teta 


Pioneer Flyers 
Made Airplanes Safe 


Cowmesrise on Jordanof's articles in your 
magazine, A. L.. New York, in the June sum= 
ber asks a question which I'fel is unjustified 
[ane ot sity evnton iam te 


felt of Un sacres that men Ot Jordana 

{ype made in years gone by. I for one am glad 

‘to read such articles, as they give mve a keener 
into the lives of the pioneers. 


You Can Have a Lot 
of Fun with This Puzle 


A rary of archers went out one day for 
target practice. Mer 
Toisbe it was 
otlced. that "eighteen 
Xtrows_ ad. struck 
age so 08 to form 
metrical design, Oe 
‘oF the party drew circles 
a ikmeter as how 
im the picture. He in- 
dicated each “hit” by 
tmeans ofa lange dot He 


‘would be the same. Now you try it!—A. H, 
Brooklyn, 


Was This a Case 
of Hypnotic Suggestion? 

Rrancxo Mr. Mickstone’s article on hyp- 
vote and tog sume hil me 
Srastoes that peed be ge mieten 
Atom ols cain weer ce 

team was practicing an labors 

Sel pectacat ecco the igh riot 
creas doing very welland had attracted 
thelatentnn of up ol gymnasts who were 
some distance away. ‘One person in the group 
Temarked to the feat, a8 they watched the 


Here's a Problem 
Not Easy to Solve 


A rmomiem 1 want solved is this: 
Porctar Sctexce Moxrity and. bring 
home, When 1 go. to look for i, I find 
whole family after it. My brother wanted to 
Know where the jokes were and 1 told him to 
look’ at “Our Readers Say.” "Also T want to 
ask you to publish some artices about music 
because, afterall is jst sence—W. M,C, 
Pittsburgh, Pa, 


That Revolring Cage 
Proved To Be No Joke 


iba avin problem by. Nowe 
ont, can of cour, be solv in evra di 
ferent ways” The spent ito conaier it a 
fevers. Since the cage is supported 
the centers of the balls, which are-at all 
Elnesat the eract center 
the space between tl 
Sshaftand the outer race, 
‘any motion by the sur= 
face of the shaft will re 
sult ‘in half the’ same 
“Amount of motion by the 
‘centers of the balls, Ia 
‘one revolution the two- 
inch shaft will move 
G:2832 inches of surface 
{the circumference) past 
any given point. The 
centers of the bails will move half that far or 
S.AMI6 inches. “However, the centers of ‘the 
balls move ina circle two and one half inches 
in. diameter, which has a circumference of 
TSS4 inches, so itis only necessary to divide 
L141 by 7.854 inches to get the portion af 
revolution the cage will make. ‘The answer is 
A inches —A. DAL, New York City, 


Oh, a Wonderful Bird 
Is the Pelican 


Aw axnicur in Portan Set 
said that tose for the. curve 
pelican’s bill Mad ever been discovered. Any 
{ne familiar with the habite of these ih 
Si ign account forthe shape of the 
Waal the ball had no ‘curved end ts width 
and length woukd severely strain the bird's 
muscles when” the ‘bill is plunged: into the 
wwater—A. J. 0., New Orleans, La 


Eager to Fly, but 
a Trifle Nervous 
War we sltsniade fans wast Is an autor 


matic parachute. It may 
be all right for Buddy 


rose 3 

Ste we" could depend OE 
ont open of lis owt 

Sect wil, we wouldn't be so dcary. Some of 


you inventive birds should be able to. work 
{that one out. I liked Buddy’s parachute story 
fine, but believe me more than ance it made the 
old Hesh creep.—R. C. M., Milbank, S. D. 
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Ground for the air. The major parts 
of the airplane motor...the closely fitting 
parts of all fast working engines ... are ground 
to mechanical perfection. Speed translated 
into mechanics means accuracy. Accuracy 
in modern production means grinding. 


Norton Company, Worcester, Massachusetts 


GRINDING WHEELS, GRINDING _ and LAPPING MACHINES, _ ABRASIVES FOR POLISHING, 


PULPSTONES, REFRACTORIES, POROUS PLATES, FLOOR and STAIR TILES, ABRASIVE AGGREGATE. 
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Mystery Cell Aids Television 


Remarkable 
inth 
ment in seeing 


by radio. 


demonstration 
ater shows big improv 


and hearing 
Ww process used 


to aid planes blinded by fog. ~ 


By ROBERT E. MARTIN 


WO remarkable developments re. 
‘cently revived public interest in 
television, and Drought the dream 
of practical transmission and. re- 

ception of “images on the air” a step 

nearer realization, 

Tn a dramatic demonstration at Sche- 
nectacly, a few weeks ago, Dr. E. 
FW. Alexanderson, consulting engineer 
of the General Electric Company, pro: 
jected six-foot images bright enough to 
be seen by a large gathering. Before that 
the best television image had been only 
fa few inches square and had been pro- 
duced by the feeble flickering of a neon 
tube. 

On the heels of Alexanderson’s exhibi- 
tion came an announcement from the 


Hiying badly through 3 fo, the 
images the airport held and the 


or 


Gloucester, Mass., laboratory of John 
Hays Hammond, jr., known for his radio 
research work, to the effect that he had 
adapted the principles developed by Alex- 
anderson to a system of television for use 
in aviation. ‘This may make landing in a 
thick fog, now the most difficult and 
dangerous feat in aerial navigation, a 
simple and safe procedure. 

These new developments followed, by 
about a month, the demonstration of two- 
‘way television given at the Bell Telephone 
Laboratories in New York City (P-S.M., 
July '30, p. 22). While this revealed not! 
ing really new, it showed that with suit- 
able apparatus it is possible for both 
parties to 2 telephone conversation to see 
as well as hear each other. 


ot of an airplane wll sce on a setcen Before bien 


‘a atroctions that may be in hs path, 


In Schenectady, radio television made 
its debut as a public “performer.” Alex= 
anderson's demonstration took place at a 
Yaudeville theater, where it was the 
“headliner” for one day. 

As the curtain went up for this unique 
act, the stage was bare of scenery. Its 
center was occupied by a. six-foot whi 
Screen, flanked on each 
loudspeaker. Back of the screen, unscen 
by the audicnce, stood some complicated 
apparatus arranged in units on wheeled 
stands. 

When the theater was darkened a 
bright greenish glow appeared onthe 

n. “It was projected from the tele- 
Vision receiving equipment behind it. The 
glow became streaked with flying dots 
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rhe soon cohered into the lifesize im- 
age of a pretty girl who sang a popular 
song in a studio a mile away. There her 
voice was broadcast in the usual manner 
adio, while her image was “put on the 
ai” by’ radio television. She heard by 
telephone the orchestral accompaniment 
being played in the theater. 

‘The telephone again came into play in 
the next number, a team of black-face 
comedians who put on a novel television 
stunt. One of them was in the television 
studio and his image appeared on the 
screen in the theater, His partner stood 
beside the screen while they ran through 
their patter and songs together. The 
voice of the televised member of the 
team, like that of the girl in the preced- 
ing number, reached the audience by way 


‘at the ight 


‘of the loudspeakers on the stage, while 
the voice of his partner was transmitted 
to him by telephone. 

Following a couple of similar acts came 
the climax of the demonstration. Upon 
the screen appeared the image of the or- 
chestra leader who, holding a short baton 
in one hand and clasping the telephone 
to his ear with the other, stood in the stu- 
dio a mile distant. As the shadowy con- 
ductor on the screen raised his baton, the 
flesh-and-blood musicians in the orchestra, 
‘of the theater came to attention. 

Now, boys,” said the leader, “let's 
have the overture. And put some pep 
into it!” A flourish of the baton and the 
bboys launched into the opening bars of 
the selection. This was the first time in 
musical history that an orchestra had 
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CERES tear 
Ene eee 


‘been conducted by a leader a mile awa; 

‘In the studio, the transmission of i 
‘ages was accomplished in the usual mai 
ner. Basically, the television broadcast- 
ing ‘process consists of transmitting, with 
reat rapidity, streaks of light and shade 
which form on the screen a. complete im 
age (P.S.M., Mar. '27, p. 37) 

‘The brightly ‘illuminated person or 
object to be televised faces a scanning 
disk, a round metal plate provided with a 
number of holes arranged in the form of 
a spiral. As this disk revolves, the light 
from the image behind it is broken up into 
Andie cay hat cian banc 
tocorrespond with thelight and dark areas, 
‘each time covering a different section; in 
other words, “scanning” it., Each hole in 
the disk represents one horizontal line of 
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the picture and, of course, one complete 
lution of the disk constructs a com- 
plete image. 

‘As the scanning disk rotates, the light 
and dark portions of the horizontal sec- 
tion of the image are translated, by means 
of a photo-clectric cell, into corresponding 
clectrical pulsations. “These impulses are 
sent by radio to the receiving apparatus 
nd there amplified and translated back 
into light vibrations. In Doctor Alex- 
anderson's demonstration, the disk had 
forty-eight holes and rotated at twenty 
revolutions per second. 

So far, there was nothing really new in 
the experiment,” It was at the receiving 
end that the new development was 
brought into play. In the usual television 
receiving apparatus, the amplified electri- 
tal impulses cause & neon light to flicker. 
This light is intercepted and broken 
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‘was placed between 
‘two prisms, which po- 
larized the light s0 
that it vibrated _in 
‘one plane only. This 
was necessary be- 
cause the new light 
valve works only on 
| polarized light. 
‘The original Karo- 
lus cell was, delicate 
and extremely short 
lived. Just how Doc- 
tae Alecaderon has 
su fect- 
ing the valve to the 
point where it will 
stand continuous op- 
eration under the 
strain of a high in- 
tensity light such as 


of milan Sl,» image of hich i we 
{erlang tnd sen by pt once pus ag 


‘up by a second scanning disk the holes in 
‘which correspond to those in the dak at 
the transmitting end, so that each hori- 
zontal strip of light produces on the screen 
the same gradations of light and shade. 


‘OW, Alexanderson's improvement in- 

volves the light source and the 
‘method of controlling the light in project- 
ing the television image, Instead of the 
pinkly glowing ncon tube, Doctor Alexan- 
dome med povecel aro kp, ea 
supplied a steady and very strong light. 
He was enabled to do this by the use of 
remark_ble new light valve, or light shut- 
ter device, operating at enormovs spect 
‘This valve, known as the “Karolus cell,” 
was developed by Doctor Alexanderson 
from an invention by Dr. August Karolus, 
of Leipsig, Germany. 

By means of the Karolus valve, Doctor 
‘Alexanderson interrupted the flow of light 
from the arc through the holes in the scan- 
ning disk in the receiving set on the stage. 
‘The light valve was, in turn, controlled 
by the received television impulses. The 
Karolus cell, which contains nitrobenzol, 


the arc produces, re- 
‘mains his secret. 
“Thenew Hammond 
invention, which is of 
‘great interest to aviators, also makes use 
Karas ight vale. Wilh this develop 
lus light valve. With this 3 
ment he has combined method used in 
Navy to duplicate, at a distance, the 
Position of the loop used to take radio 


comy ings. 
; When Samant lovelies’ oes 
jected, the aviator landing in fog or 
darkness will see before him, just below 
hhis regular instrument board, a screen on 
Srey Saal the lend oe aogare 
every e gars, 
runway, and the obstructions to. acrial 
navigation at the edges of the field will 
appear. A round spot also will 
show on the screen and this spot will rep- 
resent the exact position of the airplane 
over the field. 


AS HE sil through the air the 
will move across the tiny map in 
duplication of his own motion. If he sees 
the spot representing his airplane heading 
for some obstruction on the field, he has 
only to correct his controls, change his 
course, and the black spot will immedi 


‘lee is the real airport, withthe three compass stations designed to 
pick up the continuous stream ol 


‘dio waves sent ut 0 pane, 


ately show by its motion on the map what 
Bs change In coarse has scrolled. 
At the corner of the map will appear fig- 
‘ures indicating wind velocity and the may 
itself will show the direction of the wind. 

‘No matter how thick the fog or how 
dark the night, the aviator’s map will be 
Ss brightly lighted asthe field itaet would 
be on a clear sunny day. 


FTE, method by which this starting 
result is, accomplished is, when ana- 
lyzed, relatively simple. On ‘the plane 
there’ will be a small radio transmitter 
which will send out a continuous stream 
of radio waves. These radio waves will 
be picked up by three radio compass sta- 
tions equally spaced around the outside 
edge of the field. At one side of the field, 
out of the way, will be a television trans” 
rmitting station, and in this station will be 
located the unique apparatus which makes 
the whole invention possible, A conven- 
tional type of television transmitter will 
be set ‘with the lenses pointed. straight 
down, | Under this television, scanning 
unit will be a. miniature reproduction 
the entire field. Every detail of the field 
and surrounding obstructions will be re- 
produced in small sie to exact scale. 
Strong lights will be centered on this 
miniature flying field. The model field 
will be mounted in such a way that it can 
be moved in any’ direction under the 
“eye” of the television transmitter by 
‘means of three position controllers, ead 
one automatically operated by the corre 
nding compass station. 
“ieee Sih hi i ie 
accomplished has not yet been revealed 
by the inventor, but some such scheme 
as that shown in the accompanying illus- 
tration probably will be used. Slotted 
arms duplicating the actual radio bearing 
will move the model flying field. ‘Three 
arms will be necessary because that num: 
ber of bearings are needed to locate a 
paint. 
teieian towpath pro 
mn image of the flying field prol 
ably wil be a tiny disk set at the Tocal 
point of the lens — (Continued en pose 119) 


Thrills of 


Six-Ton Planes 


Enaow right, standing 
der the wing of one 
‘ef the largest passenger 
Danes inthe work 
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Flying 


Famous Flyer Tells How It Feels 
to Pilot Metal Giants of the Air 


[IS queer about big planes. «They 
Yook Hike elephants and they Ay like 
swallows, It is only when you take 
off and land that you realize how 

large they really are. A few years ago, 

T thought the wings of my seventy-four 

foot-span Ford were a mile long when 1 

sat down after dark in a tree-lined cotton 

pateh on a fored land 
‘was flying thirtcen passengers home 

from an Elks’ convention in Florida. All 

afternoon the big Ford plowed north 

ward bucking strong head winds. By t 

time we reached Flomaton, Alabama, the 

gas was running low. Dusk had fallen. A 

ground mist hung over the fields. T 

Switched on the landing lights and circled 

to pick out the biggest field. A Ford sits 

down at sixty miles an hour and needs 
‘The largest field, eight or ten acres, was 
almost surrounded by trees. “But a ga 

‘on the down-wind sie seemed big enough 

to let us through. When I pulled back 


the three throttles, one of the motors was: 


already sputtering. The landing. lights 
made two streaks of yellow across the 
white field of cotton as the six-ton 
ship came in at a mile a minute. As it 
neared the gap, the huge metal wings 
seemed to expand; the trees to crowd to- 
gether. 

Just when I thought the ship would 
never get through the gap, it whistled 
past the dark trees and sat down as 
smooth as silk. T was heaving a sigh of 


relief when I almost went through the 
bottom of the ship, Hall the cotton rows 
were planted in the direction we landed. 
‘The other half ran at right angles. We 
struck the crosswise rows going forty 
miles an hour and hopped around lke 
Mexican jumping beans until the ship 
slowed down. 

‘A pilot who has been used to flying 


Avevsr, 1930 


Eesow. looks out of 
the pilot's cabin. fn 

the bie ones 
e 'Keyatone Patrician 


By 
RANDY ENSLOW 


small planes has to start all over again 
when he climbs into the cabin of a big 
ship. Instead of holding a stick in his 
hand, he holds a wheel mounted on a 
vertical lever, ‘The wheel controls. the 
ailerons and the lever the elevators, Turn 
the wheel to the right; the right wing goes 
down. Turn it to the left; the left wing 
goes down, Push wheel and stick forward 
and the nose of the plane drops, Pull 
them back and the nose rises. Steering to 
ight and left is accomplished through 
regular rudder pedals. This is called the 
“Dep” control system. It gets its na 
from the early Deperdussin monoplane, 
the first machine to use it, The wh 

much greater le 
ment of the huge a 
ably easier. 

The first big plane I flew was a 1,275. 
horsepower tri-motored Fokker with 
wing spread of seventy-nine feet. “Bill 
Stultz, who piloted Amelia Earhart across 


Ta the cabia ofa Sikoniy amphibian, Eadow, let, points out to his co-pilot the lever that_ pumps 
the wheels down to make possble the landing of the sea Sint jog the ground at an apart 
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the Atlantic, brought ft up to 
N.Y., in the early part of 1 
me fly it several times. ‘That 
taste for big machines, 

Since then, L have flown three-motored 
Fords, other Fokkers, big. twin-engined 
Sikorsky amphibians, and a giant Com: 
modlore flying boat with a wing b 
for a small ship Tn landing, it 
touched the water at sixty-five miles an 
hour and ran for ten blocks before it came 


ochester 
He let 


to a stop. The old OX-Standard, that 
Lindbergh and I barnstormed in, could 
have landed and taken off a dozen times 


in that distance 

Yet, such monster planes require little 
more strength to pilot than smaller ships 
They are so large they are not upset by 
small gusts, You do not have to move 
the controls continually. However, such 
machines are more sluggish. They are 
not as easily managed. ‘They can’t be 
whipped around in quick maneuvers 
Consequently, when a big, heavy plane 
fits into trouble, fe takes « whole lot 
longer to gel 


‘The instrament 


pane! in a Sikorsky plane with Enslow bending 
‘over the Wheel Note Knobbed throtles ani emerpency switch 
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‘This remarkable phot 
(aking off for a night. Might 


T had a taste of what a big plane in a 
il spin is like last summer at Detroit. I 
had gone out to the Ford factory to get 
a new twelve-passonger tri-motored job. 
Before I accepted it, I had 

to test it. And one of the 
tests was a tail sp 

With a mechanic and an- 
other pilot in the plane, T 
took off, the three motors 
howling. We climbed to 

{000 feet over Dearborn. 
Then I eased back the throt- 
tes and pulled up the nose 
For a moment the huge 
plane hung in the sky 
Then it whipped over and 
all of Henry Ford's fac- 
tories below 
ing around in a 
six-ton metal 
sheer thousand-foot plunge 
spinning like a top. I trie: 
to bring her out of the spin 
immediately. But she was 
10 big and so heavy that we 
were below 4,000 feet before 
Isstraightened out. 
ce then, in testing big 
ships, I have looped. the 
loop and performed falling 


ph shows « monster tr-motor plane warming up 
"The three proper must be tunel in, by ex, 
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Teaf stunts in them, In the falling leaf the 
monster ship swung back and forth across 
the sk; 


Twas look- 


ied, Long Island. 
ing over a new ship in one of the hangars 


atthe west side of the field. T heard a 
ship coming down with two big engines 
wide open. They sounded like a million 
ornets 

When T'reached the door, “Bill” was 
pulling his three-ton Sikorsky am- 
jan out of the dive. It shot up and 
‘over and down and up and over and down 
in two loops at more than 100 miles an 
hour. T expected to sce him come down 
in his final dive riding in a bull without 
wings. Of course, stunts are never pet= 
formed in large planes except in testing 
them. In transport work, they are flown 
den move- 

ided. Sharp 
A bank of forty-five 


banks are not made 
degrees is about as sharp as a transport 
ship is ever tilted in a turn. In coming 
from turns, the big plane is roll 


the bank smoothl 
‘The first 
big plane he isin 
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IGHT flying homing 


have been developed by 
‘experts of the United States Army 
Signal Corps at Fort Monmouth, 


Ju, where most of the carrier 
piggots forthe Army are bred and 
trained. 

Tn rearing and teaching these 
birds, the Government pigeoneers 
have’ accomplished. feat. w 
for centuries was considered im- 
posible, From time immemorial, 
Whas been an axiom of pis 
breeding and racing that homers, 
xno matter how fast and faithful, 
do not fly after nightfall. 

‘World War experience showed 
Army officials that a night fying 
species of bird would be vastly superior 
to the ordinary cartier pigeon both in 
war and peace time. Immediately fol- 
lowing the armistice, the, Signal Corps 

gan its breeding experiments. After 
several years of failure and discourage 
ment, they finally have succeeded. 

‘Now there are six pigeons 
Monmouth that have’ been 
repeatedly thirteen miles from the special 
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de Tha is part ola bins regular military 


Dove Is Now Night Bird of War 


Carrier Pigeons Bred by the Army at Fort Monmouth 
Fly in Darkness, Proving Old Fanciers Were Wrong 


“Lele.” the Signal Corps’ night fying record holder. Tt was bred 
in the lot at Fort Monmouth and darkness has no terror for 


night-fyers" loft after dark and have 
homed consistently. Only one of them, 
however, has made the flight regularly in 
the minimum time of 

‘Many of the night 
the Jersey fort in recent months have been 
shipped to Army posts in Panama, the 
Philippine Islands, and Hawaii, where 
they have made much better records. 
For example, at Honolulu there are six 


By JOHN E. LODGE 


pigeons bred at Fort Monmouth 
that have consistently flown at 
night a distance of fourteen 

in eighteen. minutes. On occasion, 
the same birds have flown thirty: 
five miles in fast time. 

Tt was on a recent visit to the 
fort that I learned of this interest- 
ing new development in pigeon 
breeding. I had gone to New 
Jersey to see the country’s only 
eal training school for military 
pigcons and the famous hero birds 
which still are housed there—the 
pizeons that saw service with the 

mnal Corps in France and de- 
livered important messages 
through the smoke and din of battle, some 
of them wounded or partly blinded by 
shrapnel. 

Symbolical of peace, the survivors of 
that gallant flock now make their home in 
the same loft occupied by a pair of fs 
ered German war prisoners. ‘Twelve years 
after the armistice, these birds, T found, 
continue to attract hundreds of visitors 
to Fort Monmouth. Though the Army 
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1 sought 


I to the Signal Corps in time of war 
S, Who his been raising How did the Army go 
ince his boyhood about the difficult job of 

dys in Scotland forty-five breeding the night flying 
‘ears ago ane is an inte pine The Signal 
tionally recognized author Corps, Ross. told me 
ty on to the began’ by studying the 
Jersey’ p nous 
‘Out. principal in birds with a view to 
breeding the night flyers.”* he certaining which pi 
(ime, Mis to develop a bird ons had persistently 
that will prove even more flown home in the late 
aluable inv time of wae than evening or early dark 
the ordinary homing pigeon. ness, ‘Then test flight 
A bind. carrying. its me were conducted, in which 
sage under cover of darkness these birds and their 
‘would, of course, stanel much offspring were used. In 


less of a € 
shot. 


ce of being recognized and 


asons, Ross explained, may be 

le for the superior performance xr breeding purposes. 

“In the World War, both the German of the night homers at Honolulu. First of A twilight flying tendency, however. 
Allied troops were equipped with all, the atmospheric conditions are be- was not the only characteri 
for the purpose of killing mil- lieved to be more favorable. Secondly, in the selection of these birds for parer 

It is even said that the the island of Oahu, where Honolulu is stock. It also was deemed necessary 
hawks and situated, is small, and the sound of the them to bred one genera. 

falcons to destroy them, though how ocean may help’ in guiding the birds. i 

those birds of prey were pigeons. ‘The young birds 

taught to distinguish be. thus obtained possessed 
tween friendly and enemy twilight flying propens 
pigeons has never been ex- and the homing instinct, of 
plained, so far as T know their parents. Besides, they 

"But we are not raising the were sufficiently strong phys. 
night flyers for war service ically to be trained to fly 
only. ‘Think of the good they distances up to 100 miles, the 
could doin great disasters, minimum required by the 
such as floods, cyclones, and Army of each bird that is to 
earthquakes, when timesaved 

means lives saved. However, 

it will be quite a while before 

wwe shall be able to trust them 
in such emergencies. Breed: 

ing a new race ot binds is a 

slow process. ‘The species 

must be developed thro 


carefully’ selected strain’ was 


= 


Venn 


ibecome part ofits commun 
cation system 

As these “squeakers” had 
tobe taught anew set of 
ticks, it was. necessary to 
five them their physical and 
mental training at the same 
time. Thus, their “school 
few more gener jing’ starts earlier than that 
reliable ‘communication of ordinary” homers, which 
bbe had over a distance in eX- 1s pgmo i, monte on whe. was designe oy Thomas H. Rows righ, 0S not begin until the age 
cess of five miles.” ite Suite teal Coys poner Se hteneea NF 
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HICAGO is. going to get natural 
as, San Francisco already has 
‘New York may get it. 

‘This to likely. to’ sgake. radical 
changes in the daily lives of millions of 
‘Americans who 
cities. For natural 

Natural 


manufactured gas 
cause it has twice as much heat in it. 
It is, therefore, far cheaper to use, even 
when the Drice, By the cubic foot, isthe 
same for eac 

Most people use gas to cook or to 
warm a room with gas logs or heater. 
Also they may have a gas refrigerator. 
But now, with cheap natural gas, such 
“rich man’s luxuries” as heating a whole 
house with gas, all winter, begi 
to look practical. Imagine, for 
example, the basement of ‘your 
home turned into a beautiful 


ished, glistei 
are no coal bins. 


A. small pipe 
neat the floor supplies gas, auto- 


matically, whenever a” thermo- 
stat calls for heat. ‘There is no 
shoveling, ashes, smoke, or soo 
no worrying about fuel delivery: 
for the fuel comes underground 
through the city pipes. 

No scarcity of natural gas has 
delayed the realization of such a 
dream, Fifty-two great natural 
as fields, and many smaller ones, 
dot the country. ‘The greatest of 
them in area is the Appalachian 
field of Pennsylvania, West Vir- 
fini Ohio, and Kentucky from 

flaming jets of natural gas, 
Sang meena ont oes 


New Pipe Lines Point 


to Gas Heating Era 


By ALDEN P. 


pes, once lighted the night streets of 
Pasha Texas, Indiana, Louisiana 
and California have important fields 
Only within the last two or three year 

have engineers set out to bring the prod 
uct of these fields to the big cities. 

‘Now pipe lines, hundreds of miles long, 
have been laid. ° “High pressure trans- 
mission lines,” ‘the engineer calls these 
hollow worms of steel that connect, the 
‘kas field and metropolis. Eighty thou- 
sand miles of them spread fanwise, today, 

from the'gas wells 


ARMAGNAC 


Fine of the really long-distance 
was the 375-mile pipe that broug! 
natural gas from Amarillo, Texas, to 
Denver, Colo. Constructed at the record 
rate of almost two miles a day (P.S.M. 
Feb. 29,p. 75), it was completed in 19: 
days. Other great lines followed. On 
iked Kansas City, Mo., with the same 
Texas Panhandle field.” Another. shot 
northward from the Monroe field of 
Louisiana 431 miles to St, Louis, Mo, 
A great natural gas field discovered in 
Kettleman Hills, Calif, made it possible 


‘splits foto several 


At lef, Joining two pipe sections in 
ile line from Louisiana fields to Atlanta, 
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to supply natural gas to San Francisco, 
190 miles away. the first li 


is year saw the opening of the long- 
est pipe line for natural gas in the world. 

Leaping the Mississippi and sixteen 
other rivers, the twenty-two-inch pipe, 
which starts at Montoe, La., crosses 
Mississippi and Alabama and’ ends in 
Atlanta, Ga.—a distance of 461 miles. 

Now’ work, is under way on a 
{$100,000,000 pipe line that will transport 
natural gas from the Panhandle field of 
‘Texas straight to Chicago—a distance 
‘of more than 800 miles. Its. three-foot 
pipes rile, monsters of the kind 

:xtensions will be built west to Minne- 
polis and St, Paul, Minn, together with 
other connections to existing gas systems 
ix the East. 

“These eastern, gas lines, together with 
oil pie ines whl he ‘readily be con- 
verted to gas, already approach within a 
Tew miles of New York Clty. In the very 
near future, competent observers predict, 
they will be extended, and New York 
for the first time will burn natural gas. 

jhe igh, preseure at 
which engineers have 
Herne to, confine and 
pump the gas in 
Inakes these lines possible. 
In many fields, the natu- 


ral or “rock” pressure of 
the gas_as it issues from 
the well is not sufficient 


to fors it though the 
long pipes. So lines from 
the individual wells con- 
Wenge at the gas Bel in a 
Compressor station. Here 
Powerful pumps. squeeze 
the gas t0 a. pressure: of 
from 200 to 408 pounds to 


pe line. Before it reaches 


fis" destination it. may 
pass through several com: 
pressor stations, and min- 


ale with gas piped in from other fields 

‘So tightly ts the gas squeczed into the 

line that a twenty-two-inch pipe becomes 

ervoir, If a break should occur 

ld be shut down for repairs 

i the distant city would be 

Snaware of any trouble, “There would 

bbe enough gas in the pipe to supply the 

city for two or thrae days, at least 

That is why big storage tanks above 

ground are not needed by this natural 
fasaystem. 

‘The’ ise of tinclaying jb is sug 
ested by the fact that pipe and other 
fhateriale for the ‘new™ Louisiana-to- 
Georgia pipe line would have filed §,000 
freight cars. Such a project can afford 
no mistakes, It starts with a careful 
Survey of the route. Airplanes helped 
survey this line, the mossic maps they 
made being usc route 
through difficult sc 3 country. 

When right-of-way men have bought 
the necessary land, the real work is ready 
to start. Pipe fs unloaded from railway 
cars and strung out along. the route 
Speedy machines, one type of which cai 
dg a mile of trench five feet deep an 
twenty-six inches wide in a day, scoop 
out a ditch in which to bury the pipe 


th the swift spread of gx ies. many city homes may son cata rors 
Tike thie: Iesbowss basement asa playroom, with gas oiler in hackgroand 
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Meanwhile the pipe is assembled bestde 
the ditch. ‘This job calls for experts 
While a pipe crane dangles a new section, 
a skilled workman, a “pipe stabber 
Ruides it home into’ the last coupling of 
the line already laid, A slip of his hans 
would allow the pipe to be dented anil 
Spoiled. Other experts apply the bitumi 
nous coating that protects the pipe from 
corrosion underground. ‘The men who 
id the southern pipe line knew just how 
much protection ‘was necessary’ because 
they had made a chemical survey ol the 
types of soil all along the route 
Not even when itis joined and buriel 
is the line complete. Starting from the 
gas eld, crows march along it and at 
lar intervals dig it up again. They 
and blow it out to remove rust, 
and any” possible obstruction by 


high-pressure gas into it. ‘Then 
reopen ABMYDONED 


Diagram showing bow 
oned well 20 reer 


is powble wo we aban 
athich te ator a 


fa valve is inserted to shut off the gas 


Supply when future repairs may be 
needled. 

‘Almost anything may come out of 
the pipe when itis. blown—rabbits, 
monkey wrenches, articles of clothing. 


lunch boxes. While a gas line is being 
lid, its open end may hold a 
workman's overalls or his lunch, 
and occasionally a section is 
added before he removes the 
‘At night the open pipe attrac 
5 y they 
flee with the arrival of the morn: 
ing gang, but sometimes they 


pres 

Line walkers, like patrolmen 
on a beat, regularly inspect sec- 

ns of the pipe. Each caries 
a large implement resembling 
crowbar, which he thrusts into 
the earth every now and then 
He puts his nose to the hole 
thus made and sniffs for esca 
ing gas. There are visible signs, 
too, when all is not well with a 
gas line. A patch of vegetation 

tinned on page 117) 
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NEW IDEAS AND 


INVENTIONS 


On this and succeeding pages are described the latest achicre- 
‘ments of inventors and norel applications of scientific progress 


LIQUID OXYGEN RUNS AMAZING AUTO 


A paxine attempt to drive an automo- 
bile with the terrific power of fuels 
denaine burning in liquid o: 
ceeded at Berlin the other di 
after, one of its two invent 
when he sought to repeat the feat. 

Dr. Paul Heylandt, German liguid air 
expert, and Max Valier, builder of rocket 
ars, were in search of something more 
than merely a new kind of automobile. 
‘They were looking for a concentrated, 
lightweight fuel that might drive an air: 
plane at tremendous heights across the 
Atlantic, or even send a projectile to the 
moon. Rockets filled with gunpowder 
had proved impractical because they 
burned out in a few seconds. So the ex 
perimenters’ latest choice of fuel was a 
mixture of a combustible 
liquid such as benaine with 
liquid oxygen—sup- 
porter of the fiercest 
sort of _ combustion. 

Blast furnace and’ re 
frigerator in one was the 
remarkable car that they 
built. One of its two tanks 
(refilled when necessary 
from a special “thermos 
bottle” truck) held oxy 
gen chilled to many hun 
dred degrees below zero 
to keep it a liquid 
Another tank held the 
iuel—gasoline, benaine 
oil, or methylated spirits. 
When the driver opened a 
valve, oxygen and fuel 
flowed through separate 


Valier at. the whe, 


ignited, anda lamesix feet long shot 
‘out of ‘the tube with a deafening 
roar. Its recoil propelled the car 
forward with a force estimated 
at more than 200 horsepower. 

An ominous event in the prelimi- 
nary trial occurred when Valier got 
too hot a mixture of the gases, In: 
stantly the “motor,” of hardest 
steel, melted away. Valier re 
placed it, and one night the car was 


he car cir 
airport, near 
Berlin, seven times at a ninety- 
mile-an-hour clip. Valier showed 
that he could slow jit, bring it to a 
stop, and start off again—stunts 


ipes to the a 
‘allow tube little larger 14 oval, Max Valier in his dangerous. automobile ready for the Sst trial spin. 

: Liguid oxygen and benaine exploding in Uhe tiny cylinder, drive thie machine by 
than a ginger ale bottle. the tremendous rca. In the center llstration the inventors Dr. Paul Heslandt, 


Here the gases were elt. and Max Vater, watch while thir strange ear ete ie supply of liquid oxygen 


that were impossible with 
his. previous rocket cars, 
which had to keep on go 
ing until the rockets 
burned up. 

While Valier was pre 
paring the car for a Tun 
with oil fuel, something 
went wrong.” Probably 


tanks and mixed, causing 
an explosion that hurled 
Valier twenty feet. He 
died while being rushed, 
unconscious, to the hospi 
tal. 


ity of driving 
vehicles this new way 
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STEEL FLOORS MAY LEAD 
TO HOMES OF STEEL 


Fioons of steel for private dwellings 
may become a commonplace, one of these 

days, They will introduce to Americans 
the idea of building entire houses of steel, 
Lee H. Miller, New York engineer, re- 
Gently told the American Tron and Steel 
institute. 

Bungalows and mansions, he says, may 
take advantage of the same kind of floor- 
ing that is used in ocean liners and in fac- 
tories. It need not be unbeautiful; liners, 
for instance, cover their steel floors with 
cork tile in mosaic patterns. Steel floors 
are fireproof, may casily be resurfaced 
with tile, weigh less than present floors, 
and reduce the thickness of building ma- 
ial between the stories of a home, 

+ points out. 

Later frames, roofs, and partitions of 
tcel will follow, he predicts. Already all- 
steel houses have been built experimen- 
tally in various parts of the country; but 
with such an introduction they might 
become standard architectural practice. 


NONMELTING ICE GIVES 
SKATERS LONG SEASON 


A Nonmettine, durable, artificial ice 
that should’ be a’ benefactor of hockey 
players and, fancy skaters has been 
brought to the United Si 
many. Called “opal ies 

tion made by adding hot water to 
micals. “It was invented by 
Max Heinrich Gurth, a German engineer. 

‘The first consignment of the 
‘weather-proof ice to this country arrived 
in the form of a miniature skating rink cut 


of the artical ie 
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into squares measuring six by six feet 
‘The rink was large enough to hold four or 
five skaters and was used for purposes of 
demonstration in New York City. The 
new ice is not cold to the touch and is of 
no value in a refrigerator. 


RED WINDOWS 
STOP FLIES 


Tr vou want to keep 
house flies out of a 
m, try fitting the 
windows with yellow or 
red panes of glass 
That is the conclusion 
of tests made by a 
British glass company, 
at the suggestion of 
Prof. Robert. New- 
stead, of Liverpool 
University, England, 

‘This concern built a 
set of experimental rooms, cach having 
free access to the next. One room ha 
windows of white glass; others used gla 
of blue, green, yellow, and red tints 

Flies ‘immediately’ gathered. in. the 
room with white windows, straying im: 

tially into the rooms of blue and green 
ight. But most of them scrupulously 
avoided the rooms where the windows 


admitted only yellow or red light. One 
explanation suggested was that the latter 
tints resembled sunset, and made the in- 


sects fly to a nighttime hiding place. 


ELECTRIC VIOLIN PLAYS 
WITHOUT SOUND BOX 


Aw “xtecreic VIOLIN” has just ap- 
peared in Paris. Played by hand in the 
Usual way; it has no sound box. Instead 
the tone of the strings is electrically am: 
ied and made audible through a loud- 
Speaker. The result, according to the in- 
an Makhonin, is a pure tone, 
pleasing against a background 
struments 
Al stringed instruments employ some 
mechanical device to amplify the sound 
of the vibrating strings—such as a taut 
Srumlike head, oF a hollow sound chi 
ber, as in i 
uses an “electric pick-up,” much like 
that used to reproduce phonograph rec- 
cords through radio and loudspeaker. 


we, a cake of the nonmelting hot ie mule in Germany. Below, making a year-round skating risk 


"Note that hot water onc of the chief coastitocnte of the strange material. 
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METER MEASURES LIGHT 
FOR PHOTOGRAPHER 


Conc exposure for amateur movie- 
aking is guaranteed by a new type of 
‘exposure meter” that measures exactly 
how bright the light is in which the pic- 
ture is to be made. It isso sensitive that 
through its use a photographer may select 
‘one exposure to bring out the shadows of 
‘a man’s face or another for the highlights, 
depending on the effect he desires. 

‘The ingenious meter enables the user 
to match the brightness of portrait or 
landscape against that of a flashlight bulb 
within the case of the instrument. In a 
semitransparent mirror, the operator sees 
the image of the flashlight bulb’s bright 
filament directly on top of the scene he is 
going to photograph, He turns a ri 
the instrument, which brightens or dims 
the filament of the lamp until it exactly 
matches the brightness of the scene. 
Then a numbered scale tells him the cor- 
rect exposure, 

Since the device is especially designed 
for use with motion picture cameras, i 
which the shutter speed is constant, the 
exposure is varied by selecting the proper 
size of stop ot lens opening, which the 
meter_indleates. ; 

Previous types of exposure meters de- 
pended on the darkening of an exposed 
Strip of sensitive photographic paper, or 
simply on the arbitrary use of scales based 
on of subject, time of day, and 
season of the year ‘The new type, the 
manufacturer declares, is the first with 
which the operator can sight on one 
specific part of the scene that he wants to 
photograph instead of measuring simply 
the general illumination, 

‘Current for the lamp is furnished by a 
standard flashlight battery, which may 
easily be replaced. A push ‘button turns 
on the lamp for use. 
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GAGE GUARDS AGAINST 
MANHOLE EXPLOSIONS 


So mar manhole covers in city streets 
will not be blown skyward by explosions 
beneath them, G, W, Jones, explosive 
chemist of the United States’ Bureau of 
Standards, has developed a portable gas 
detector. "It reveals in a few seconds 
‘whether the air beneath the manbole con- 
tains enough leaking gas to make it dan- 
xerously near the explosive point. 

‘The operator drops a sampling tube 
through the manhole, and by squeesing 
and releasing a rubber bulb he draws a 
sample of the air into. stoutly built metal 
chamber or "bomb." A touch of an elec- 
tric switeh, and a, spark plug fills the 
chamber with sparks, If the gas is ex 
plosive, there is a muffled sound and the 
swing of a needle on a pressure gage is a 
telltale indicator of the explosion, 

hould the sample fail to explode, a 
small, measured quantity of propane, a 
mildly explosive as, is added from a 
tank and the test repeated. An explosion 
then indicates that the original sample 
‘wasat least seventy-five percent explosive. 
If two additions of propane are needed, 
it was fifty percent explosive. By addi 
ional “doses” lesser amounts of explo- 
sive mixture are measured. 


MACHINE WRITES AD 
IN CLEAR WATER 


Wires a man recently walked down 
street in Barcelona, Spain, pushing a ma- 
chine that left behind it a printed strip of 
advertising, civic authorities were aroused. 
What right did he have to paint advertise 
ments on the city streets? Inspection 
Showed they need not worry. “The ads 
were “painted” on the sidewalk with 
clear water by the novel device. 


METAL RAMS AID SEARCH 
FOR PREHISTORIC RELICS 


‘Meat rams, such as workmen use to 
tamp paving stones in place, are now uses! 
to find excavations made by prehistoric 
people, The method was developed by 
E, Cecil Curwen, British archeologist. 

Walled camps surrounded by ditches 
were left by primitive tribes in many 
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places in England. Long 
‘ago, they were leveled and 
the’ ditches filled. But 
when Curwen went thump- 
ing through the chalky 
soils of southern England 
with his ram, he found 
that an undisturbed piece 
of ground gave only 
adull “thud,” while 
a hollow “thoomp” 
betrayed the pres- 

ce of an ancient 
ditch or burial place 
hidden beneath the 
filled-in soil. 


i i 


GUIDE FOR AUTO JAC! 
HELPS TIRE CHANGERS 


No Nexo to crawl under a ear in order 
to jack up a wheel, when a set of jack- 
guides is installed. ‘The guides, metal 
‘arms which extend ten to eighteen inches 
from the axle, are put in place by loosen: 
ing the spring shackles, which are then 
retightened, 

Instead of placing the jack beneath the 
ale to lift a wheel and change a tire, the 
‘curved head of the special jack is slipped 
con the end of the guide in the position 
shown by the skeleton view in the photo- 
graph. Then it is shoved home. Bearing 
fon the guide instead of the axle, it easily 
lifts the wheel. Once lifted, the car can- 
not slip off the jack, even if on a slope, 
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MARBLE FAKES EXPOSED 
BY ULTRA-VIOLET RAYS 


Marne forgeries, imitations of old 
masterpieces, may now be detected with 
the aid of ultra-violet rays. These in- 
visible waves do not pass through glass, 
but when they encounter marble they so 
affect it as to give it a peculiar 
phorescent tinge, somewhat like that of a 
glowworm. Old’ marble, under the seru- 
tiny of the ultra-violet’ rays, is said to 
have a decidedly different ‘appearance 
from recently quarried _marble, New 
sculpture that has been “faked” to. re: 
semble a genuine Roman or Greek antique 
is easily shown up. The methods of 
marble counterfeiters, some of whom al- 
ter the surface of sculpture by covering 
it with pockmarks hanily hope to 
escape iletection by’ this new investigator. 


SEEK WAY TO LESSEN 
SUMMER SUN’S HEAT 


How the sun, nearly 93,000,000 mile 
away, creates a Serious engineering prob- 
Tem for architects was discussed by F.C. 
Houghten and Carl Gutberlet, of Pitts: 
burgh, before the International Heating 
and. Ventilating Exposition at Phila 
deiphia. The two engineers set them- 
Selves the task of computing the arnount 
Of heat which a house will absorb from 
the sun in summer weather. ‘They found 
that during a day of ordinary brightness 
in Pittsburgh a piece of black oileloth of 
fone hundred square feet would receive 
‘more than one horsepower of energy from 
the sun, Under ideal conditions the heat 

ved should be more than ten times 
mount ( Nov. '29, p. 22). 
‘The ference probably is accounted for 
by the shielding effect of the smoke and 
dust overa big city, At this rate a house 
that had 8,000 square feet of exterior sur- 


seven degrees. 


‘Rice wra ay seth airy wer, 
tn the sidewalks of Barcelona, § 
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RAPID-FIRE GUNS ON FAST CARS 


Fuvise companies of machine gunners, 
able to dash from one point to another 
a battle front and deliver a decisive blo 
are presaged by the newest Army equip- 
ment—rapid-fire armament mounted on 
fast cars. It gives the Thirty-Fourth In- 
fantry, is stationed at Leehall, Va., 
for which it was designed, the first’ ma- 
chine gun company of the United States 
Army to take to wheels 

‘The cars are equipped to travel rough 
roads, ual to ers balés wher tere sre 
no roads. Tires are extra large to stand 
unusual punishment. Double wheels in 
the rear provide firm traction when the 
going is muddy or slippery 


ELECTRIC EYE GUARDS 


AGAINST SUNBURN 
Sexsirtve only to the particular kind 
of ultra-violet, or health, rays that have 


value in curing rickets’ and_ producing 
sun-tan, a new "electric eye” is the basis 
of a machine that automatically tells 
when a patient has had his daily dose of 
“sun rays” {rom alamp. ‘Thus it avoids 
the possibility of artificial sunburn from 
an overdose of the ra 

‘The electric eye, developed by the 
Westinghouse Lamp Company, diffe 
from tubes coated with common metal 
which allow an electric current to pass 
through when visible light shines upon 
them. ‘The new device, instead, uses the 
rare metal uranium. 

How much ultra-violet radiation the 
patient has received is shown by count- 
ing the intermittent flashes of a light con- 
nected to the apparatus; or, in another 
model, the number of marks made by a 
pen on a revolving, paper-covered drum. 
The device automatically compensates 
for any variation oF flickering of the light 

nt allowed to pass through 

proportion to the intensity 

;ccumulates in an 

tlectrical condenser until there is enough 

to discharge and flash the light or make a 
mark on the paper. 

Such a device, officials say, could be 
used on the beach to wam a bather ex- 
actly when he was in danger of sunburn 
from prolonged exposure to the sun. Ina 
recent demonstration in New York City, 


Puarniog with ultra-violet rays fs wnhely if this 


emitive meter toed in gaging the Gamage 


Fast car. with 
a 
fouy at 


it showed how ordinary window glass 
shuts out ultra-violet rays by ceasing to 
register at all when a sheet of clear glass 
was slipped between the “eye” and a 
quartz mercury-vapor lamp. 


PHOTO AND MESSAGE OD 
PHONOGRAPH POST CARD 


Hira isa new way to senda greeting to 
4 friend. Phonograph records on post 
ards have been made before, but now a 
German inventor has combined the rec- 
ord with a real photograph. ‘The sender 
hhas his picture taken, records his voice on 
top of it, and the result is a personal 
record ready for the mail. “A long mes- 
sage is recorded on several post cards, 
each one numbered, 


SULPHUR AIDS AND ENDS 
GROWTH OF ANIMALS 


Guown of body cells throughout the 
animal kingdom is controlled by sulphur. 
This dramatic statement was made re- 

y by Dr. Frederick S. Hammett, of 
the research institute of the Lankenau 
Hospital in Philadelphia, to the American 
Philosophical Society. 

‘Scientists have long sought the key to 
the mysterious processes of tissue growth 
and reproduction. Experimenting with 
more than a million colonies of both plant 
and animal cells, Doctor Hammett was 
able to show conclusively that, often, sul 
phur stimulates cell division during the 
early stages of a cell’s life, and then later 
facts to deter and eventually to stop the 
growth of tissue. This last is important 

ells did not halt their growth at cer- 
jimes, the body of an animal would 
continue enlarging indefinitely. 

‘The discovery already has been put to 
practical medical use. Sulphur’ com- 
pounds have been employed to aid wound 
healing. One patient in the Lankenau 

fospital, where the ‘experiments 
also were carried on, had been suffering 
for some time from an ulcer or sore on the 
heel which the ordinary remedies could 


Aveusr, 1930 


ment healed the ulcer, 

Certain diseases which are due to ex- 
cessive growth of cells, like cancer, might 
also respond to some sort of sulphur treat- 
ment, Doctor Hammett said. However, 
Doctor Hammett stated that although the 
discovery may have some bearing on can: 
cer, it in no way promises a cure 


he sulphur treat- 


Post card that carries a photograph along with 
2 'message that cam be payed on phonograph 


FIND UNEXPLODED BOMBS 
WITH TELEPHONE DEVICE 


Wurx Army men recently decided to 
dig a seaplane-towing channel at Langley 
Field, Va., along an area where planes 
had. been ‘conducting bombing practice 
for many years, they faced a novel hazard. 
‘The ground had been struck repeatedly. 
by bombs that failed to go off, and these 
“duds” had buried themselves several 
feet in the earth, 

“To find the duds, Dr. Theodore ‘Theo- 
orsen, of the National Advisory Com- 
mittee for Aeronautics, devised a tele- 
phone instrument consisting of a pair of 
headphones and three large exploring 
coils of wire mounted on a wooden frame 
When the coils, connected to an electric 
generator, were carried over a spot where 
3 metal-shelled bomb rested hidden, a 
tum in the phones revealed its location, 
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NO MEN IN RADIO OPERATED TANK 


Iw mx future, monster implements of 
war may be controlled from a distance by 
the mere turning of a radio dil. A 
Japanese army oficer, Major Nagayama, 

as invented a means of directing by 
radio. the movements of a tank able to 
travel at a speed of five miles an hour. 

‘Already wireless control. of airplanes 
has been successfully attempted in 
England, according to reports. -\ master 
radio set took the place of the pilot, 
acting through tiny compressed air mo: 
tors which worked the plane's control 

Such a system of radio control as that 
of the tank or atplane does not imply 1 
transmission of any appreciable quantity 


ample, the radio impulses serve simply to 
regular gasoline-driven machinery. Other 
relays, tuned to proper wave lengths, 
Fj pelo Beaten 
eae ee eee ales 
ae felon toe 
fooy oiepeclinor lett 


PENCIL AND KNIFE ARE 
FITTED IN NEW DEVICE 


A comtwixatios pencil and knife re 
cently has been designed. ‘The flattened 
top holds a penknife blade, while at the 
bottom is a pencil of the regulation me- 
al'type. A penknife is less likely to 
ft when it forms part of a device 
that clips into the pocket. 


.CUUM FURNACE BOO 
OUTPUT OF URANIUM 


Urastem, twice as heavy as lead and 
formerly one of the rarest of metals, is 
now available to scientists and experi- 
menters at $400 a pound. Discovery of 
a Way to extract the metal in a vacuum 


furnace made the new process 
Dr. F. H. Driggs, research chi 

Vestinghouse Lamp and M. 
Company, declares. He recently 
exhibited plates and wires made of the 
rare metal. They were coated with a 
brownish color by the burning effect of 
the oxygen which is in the air, but when 
scratched they revealed the natural steel 
gray color of the metal 


JUNDPROOF CAMERA 
ROLLS ON WHEELS 


A svitcase shaped camera, containing 
all the apparatus necessary’ for taking 
sound pictures, now takes the place of 
the cumbersome soundproof camera 
booth formerly used. It rolls 
about the movie studio on a chassis 
with large rubber-tired wheels, 
suggesting those of a primitive 
type of automobile, A geared 
‘mounting on the chassis raises and 
lowers the camera. 

Formerly the “talkies” were 
filmed from a window in a booth 
resembling a,padded cell, its object 
being to exciude the faintest noise 
that would be foreign to th 
‘The new camera has a mi 
soundproof booth built directly 
around it, while the operator han- 
des it from the outside. The 
cushioned wheels are added insur- 
ance against noise or vibration. 


Poramount Stutio, see test of new Sound 


a 


PREDICTS MOON FLIGHT 
IN HYDROGEN ROCKET 


Waar would a rocket-propelled shi 
capable of flying to the moon, look like? 
A scientific vision of such a craft is out- 
lined by Dr. John Q. Stewart, associate 
professor of astronomical physics at 
Princeton University. It would be a 
massive, hollow globe—the out 

ded with rockets to propel i 


would breathe an_arti 
supplied from tanks. 
‘exygen would also be carried to enable 
the passengers to survive an exploring 
trip upon the airless moon, 

Some fuel still unknown would propel 
the strange ship; ionized hydrogen, 
Doctor Stewart suggests, has been made 
to yield 100 times. the’ energy that. is 
liberated by coal burning in oxygen. This 
substance is made by breaking up hydro- 
fen gas into electrified particles but the 
laboratory-made fuel has never been used 
to drive a vehicle 

‘The rocket ship would travel, Doctor 
Stewart predicts, at the terrific speed of 

15,000 rales an hour, 


-RUMS FIGHT 20 NEW 
KINDS OF PNEUMONIA 
‘Twexry new kinds of pneumonia have 


been discovered in the laboratories of the 
New York Department of Health, to add 


to the three varieties already known, ‘The 
result, according to the director of 
laboratories, Dr. William H. Park, is 


that new serums already have been pre 
pared for many kinds of pneumonia 
which hitherto resisted treatment. 
Experiments made by Miss Georgia 
Cooper, under Doctor Park's direction, 
revealed that a fourth of all adults and 
more than i 


“unknown” form, 
the twenty new forms were traced. Once 
known and isolated, the germs are used 
to inoculate horses and serums prepared 


By patient research 


‘Maurice Chevalier and George Folsey, chief photographer 


iproot camer, 
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1,300 FEET DEEP, IS DIVER’S GOAL 


32 


Otis Ba 
en alvin 


A quaxrer of a mile be 
neath the sea! That is the 
goal of William Beebe, noted 
explorer of the New York 
Zoological Society. From 
the portholes of a six-foot 
sphere of heavy metal, he 


will observe and photograph 
deep-sea life off Nonsuch 
Island, in the Atlantic Ocean 


near Bermuda, where he 
Began studies last year (P, 
S.M., Mar. '30, p. 49) 
‘diving bel, inven- 
ted by Otis Barton, defies sea 


yER MADE TO ORDER 
WITH RADIO WAVES | 


e to order are the latest 
| 


Faves mai 
in medicine. A machine that gives a man 
“radio bath,” and thus furnishes him a 
fever artificially, was den 

cently before the New En, 
‘Therapy Society. It was dev 
General Electric Company ¢ 


Most fevers are the restilt of some ail 

ment, and are harmful. But in 
ses, doctors believe, a fever may 
‘ling the germs, and in t 


various means such a: 
hot air baths, and injec 
Kinds have been tried. 
device does the same thing 
and easily, by the turn o' 
This is the first practical app 
powerful, short-wave radi 
veloped some tim 
Electric Company's Schenectady 
plant (P. S. M., June "28, p. 43) 
“mystery 


tube de 

a at the General 
N.Y 

The 
"tube made weird, greenish 
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laboratory found the temperature of 
their blood raised and an artificial 
fever produced. Stray i 
ts which the 


Luse,a pair of 


dina six-foot case. The 
wave impulses they pro 
ce—thirty-meter waves, one tenth 
I n average radio b 
station and vibrating apy 
mately ten million times a second—ar 
lec Juminum condenser plates, 
covered hard rubber to prevent 
icks, which serve as an The 
patient lies in a wooden and composition 
board box between the two plate 


ne plate to th 
x and the 


ther 
At until. its usefulness 
raved, the device is being made for ex 
xerimental purposes only. Later it may 
rd medical equipment 
Ii there is merit in artificial fever 
ays Dr. Willis R. Whitney, director of 
the General Electric Research Lab: 


tions whose 
temperature toler: 


produces heat with: 
in the tissue 
bable tha 
this way of applying 
heat should bestud~ 


emis 


yellow flames leap from exposed pieces 
‘of metal near it, and workers in the 


‘To produce an artificial fever by radio, the patient i placed in a box 
Bitteen two ccc plaice Uekwnca witch short fable waves pass 


fed in member and 
joint diseases.” 
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“TRON DOCTOR” USED TO 
CURE DIVER’S BENDS 


Ax “‘tx0x poctox” for divers who come 
up too suddenly has just been perfected 
by the British navy. ‘The device is a pres- 
sure chamber in which compressed air 
simulates the weight of water under 
which divers work. 

At great. depths gas from the air dis- 
solves in divers’ blood. Sudden ascent 
from the bottom of the sea releases the 
pressure, and the blood becomes filled 
with bubbles of nitrogen gas. ‘The result 
is the painful and dangerous malady 
known as “bends,” or caisson disease 
The remedy, as carried out by the new 
‘iron doctor,” is to restore the original 
pressure and ‘then to release it very grad- 
ually. During the entire time the remedy 
is being applied, an officer remains in the 
‘iron doctor” with the victim. Tt is his 
part to see that the air pressure is reduced 
At exactly the right rate and that no 


undue physical ef- 
fort on the part of the 
patient interferes - 


‘with his recovery. 


GAS VICTIM SAVED BY 
AUTOMATIC MACHIN: 
AN 
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face.” Only ‘guick a 
fan’ prevent “the di 


Sse “Cll “bende 


ington, D. C., gave 
several subjects prob- 
Jems in mental arith- 
metic, and observed 
the amount of oxygen 
they used up in breath: 
His comedies’ measure of body 


energy 

The professor who concentrates for a 
hour on a knotty problem burns up no 
more food than the maid who dusts off 


his desk for five minutes. One hour's 
intense mental effort uses up just about 
the amount of energy contained in one 
oyster cracker or half a salted peanut. 


1° pressure chamber in which 
compressed, air Feproducts the water weight 
Here the chambers open with men intide 


STRONGER THA, 


HUGE airships several times as large 
but no heavier than those now con- 
structed, higher towering skyscrapers, and 
bridges three or four miles long may be 
built in the future if ods can be 
devised for making the atoms of metal 


sult from the discovery of such methods, 
says Dr, Robert F. Mehl, of the Naval 
Research Laboratory in’ Washington, 
D. C., might revolutionize the engineer: 
ing industry. Steel might be made which 

‘ould bear ten times the load 


ing, which « 
about as easily as a suitcase 
‘and does the work of two first 
‘id men has just been 


adopted by the fire depart- 
ment of Birmingham, Eng: 


Tt applies “artificial 
or forced 
{tomatically. 


heart and abdomen, and at 
the same time feeds a steady 
stream of oxygen to the 
stricken person’s lungs. 


‘THOUGHT EASIEST 
OF ALL WORK 
How much energy does 


it take to think? Recently 
Dr. Francis G, Benedict, 


bome by ordinary steel. At 
present, for example, a 
steel bar one inch square 
fan support a weight, of 
about 170 tons. But a bar 
of pure iron. whose every 
atom was holding tightly 
to its neighbor ought to 
support nearly 900 tons 
Without breaking, Doctor 
Mehl affirmed, ‘The tensile 
strength of this quality of 
iron would be so great that 
Wire made from it having 
gnly twice the diameter of 
ruman hair would support 
man of 150 pounds. Sach 
wire, utilized’ in the radio 
industry for winding the 
tiny” coils “of ‘headphones, 
might even be used. for 
sustaining ballet dancers in 
mid-air above the stage, 
and it would of course be 


nutrition expert of the 
Carnegie Institution, Wash- 


‘Two men are not as eficient at restoring one poisoned with gas as this device, 
which automaticaly masages abdomen and feeds oxy 


othe choke Tames. 


invisible to the members of 
the audience, 
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SUMMER DAYS AT WILL, 
WITH WEATHER MAKER 
Suwanee days, autumn nights, or ab 


most any seasonal atmosphere may nov 
be created in the home with all the ease 


of turning on the radio. ‘This is mac 
possible by the recent invention of a 
“homemade weather" machine. ‘The 


apparatus can either warm oF cool the air 
in the house, give it a thorough washing, 
or subject it to a dying process. It heats 
homes with as fuel Hf the housew 

wants the effect of balmy zephyrs in her 
living room, she has merely regulate 
the automatic weather man in her telat 


THREE NEW WAYS TO FIN 
FLAWS IN WELDED STEEL 
in welded structures and other 
"es that are in actual use may now 


jected on the spot by three testing 
ds, each of which was demonstrated 


sntly at Lehigh University, Bethle. 
Pa. 

methods call into use three distinet 
principle of 


tiscoveries 
tlectromagnetic induct 
Stethoscope, and the 

By the first method, any- crack in 
wielded piece betrays itsell by movement 
Of the indicator attached toa wire col 
{in which a current is induced by an elec 
tromagnetic field surrounding the welded 
Section as the tesult of a strong current 
that is shot through it 

“The second method uses the stetho 
scope in much the sume way as. the 
doctor would use it. “The mouth of the 
instrument is placed against. the steel 

here alla is suspected, while the exam 
er taps the area with a hammer. The 
ring ot «cracked section is detected just 
fs an umdsual heart sound can be heard 
by, the physician. 

"athe last method involves the use of 
‘rays. ‘These are suid to lay bare the 
inner structure of a steel section just as 
they will show a break in a bone or a 
{lark spot in'a person's lung 


the 


wear 
aa “yanre 
Rene eT, 


This diagram wil belp you un 
ert the weather machine 


[AN ROBOT STAMPS 
‘TURF BETTER THAN MEN 


Foornatt fields, polo grounds, and 
areas of turf that require stamping need 
to loager present a labor problem Ha 
new machine shown in Leipzig, Germany. 
is all that it is said to be. This novel 
h beater” does away entirely with 
the need for human effort. The machine 
pounds, the ground with powerful auto 


it leaps up and down, landing each tine 
with full force and weight to flatten the 
turf with its huge bell-shaped foot. The 
‘operator has merely to stand by and let 
the willing robot do the job much better 
than he could do it himself, 


COTTON HULL SUGAR IS 
SWEET, WON'T FATTEN 
A sweet that docsn’t fatten is the 

United States Bureau of Standards’ latest 

contribution to the sugar industry. ‘The 

new sugar, knowin as “xylose,” sweetens 
fod but i not assimilated by the body 

‘Through a new process, it may be pro- 

duced for Httle more than five cents a 
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pound, the actual cost of extraction, 
Formerly a pound cost as much as $100. 
‘The new low cost is obtained by making 
it from a waste product—bran from the 
hulls of cotton seeds—of which a million 
and a half tons are available. 

This is not the first revolutionary 
accomplishment of the Bureau of Stand- 
ards! sugar section. About seven years 
‘ago the Bureau introduced “corn sugar,” 
oor dextrose, made from co 
that it had created a new industry 
of its chemists went to the Edgevate 
N. J, plant of a lange corn products con: 
ceriv‘and at once produced 4,000 pounds 
ot crystalline corn sugar. Offe 
flattering salary. to remain, he ob 
permission to resign (rom the Bureau and 
started commercial production. Other 
firms followed, and today one company 
alone is producing more than a million 
tons of cor sugar daily. It is used by 
restaurants, bakers, laundries, and cos 
metic and various other manufacturers. 


‘TWO-EYED MICROSCOPE 
SPOTS FALSE PEARLS 

Ravip and unerring examination 

peas oar poten ths 


2 iment de 
I 


Sol nicsnts ene 
tunusually powerful light apparatus 
tor iying bare the innermont heart 

Light rays from an electric lamp 
a the base ofthe meroncopeplerez 


the pearl after being collected and 
concentrated by a. condenser,” 

auxiliary rays penetrate the 
pearl from a lamp directly at its 


are placed on a little revolving 


For examination, the gems 
table under the twin eyes of the 
microscope. A. “cultured peal: 
that ine produced by artical stimula 
tim of the oyster, will betray itself by 
peculiar stripes which appear when. the 
pearl is revolved into a certain position 
With respect to the light rays. A drilled 
pearl, one pierced for stringing, revi 
Its secrets with the aid of a "prismat 
needle inserted in its drill channel, which 
permits examination of its insides, 


Under this powerfully lighted, daubleeyed 
microscope a" pears: value is easly” found 
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Sugar Will Give Tou 


Endurance 


Colgate University tests 
offer startling proof of 
man’s dependence on sweet. 


Tensenens of muse 
gle crveed by 
fatigue reise 

by the instrument 
on wall Eating 
Stgar is found to 
iesten this fatigue, 


By JAMES W. BOOTIL 
T OLD MAN PAR too much for tests, This mixture 


ur golf game? Are you too slow the six men drank on 
ion the trigger when the traffic lights the first three days. 


change from green to red? ‘The last three days 
If $0, the chances are that you they were treated to 

dont eat enough sug. saccharin solution 
“The man who makes a hole in four flavored with lemon 


ie other group was 


while his opponent takes five or six, does 
ie ven saccharin 


0 because of a well-balanced codrdination 

of mind and muscle. ‘The driver who is "cocktails" ex- 

never “bawled out” by a cop because he clusively, and those 

always stops, the instant the red lights only on the first three 

flash enjoys his immunity for the same days. 

reason. ‘Why was sugar and saccharin chosen for ling exercise in two wa 
TNathing new inthis? Right, But that usela'the experiments? Because; Doctor be enuld compare the performance qf the 

the codrdination is influenced consider- Laird explained, sugar is rapidly fgoup which took surar the fist, three 

ably bythe Kind of food one eats iy lated and is recognized as highly con- days with that of the squad taking 

decidedly new, discovery. It was made centrated food, while saccharin, saccharin in the same period. "Secondly, 


by Dr, Donald A. Laird, director of the though many times sweeter than sugar, he was enabled to check the prowess of 
Baychologial laboratory’ Colgate Uni- has none of the latter's energising qual- the first group during, the first three 
versity, Hamilton, N. Y., as a result of ities. days, when the men drank the sugar 
tests completed recently By arranging his two squads as he did, “cocktails,” against its performance dur- 

‘The person who eats a well-balanced Doctor Laird had a chance to test the ing the last three days, when they had 
diet, he found, including cenergy-producing value of sugar saccharin 


enough carbohydrates— Forty minutes after each student had 
that is, sugar and starches swallowed his solution, 
—is more alert and men- Doctor Laird put him 
tally more active than one through his paces. First 
who does not. His codr- the men were given a series 
dination between mind and of tests. Then they were 
muscle is more evenly’ bal- made to climb three flights 
anced, and he has more of stairs. After that, the 
‘energy and stamina. tests were repeated. Giving 
‘As subjects for his ex- the students the tests twice 
periments, Doctor Laird enabled Doctor Laird to 
took twelve Colgate stu- make critical comparison of 
dents and. divided them any gain ot loss of ener 
into two groups. These stamina, and codrd 
groups of six men each produced by taking sugar 
were tested for six day or abstaining from it belore 
One group was given “cocl exercise 
tails” consisting of 2.3 One of the most interest- 
ounces of sugar in a solution fing of the tests, especially 
favored with lemon forty from the point of view of 
minutes before engaging in the motorist, was. that 
exercises and undergoing ned a) 


B owlus aches 


Twenty years in airplanes 
failed to give a veteran 
pilot the thrill he got when 
a sailplane carried him on 
the wings of the wind. 


“ITPVHERE’S where we'll hop off,” 
‘Hawley Bowlus told me, 

inted to the top of a 165- 

foot ridge. It lay between the 

nding’ Atlantic and the gray waters of 

Island Sound. We were near Mon- 

tauk Point at the eastern tip of Long 

in a soa ne, in the ship that 

Lindbergh “lew and. which PorcLan 

Scursce: Motitey had bought for me to 

fly. Bowlus, America’s soaring champion, 

was to show me how. 

Ever since T used to scramble up the 
roof of my home in Bulgaria, as a boy, to 
watch storks sail past in silent flight, 1 
have wanted to fly like a bird. Eighteen 
years in the cockpits of a hundred mo- 
tored planes have not satisfied that desire. 
When a roaring engine drags you through 
‘the sky, you don’t feel you are really fh 
a Cale contig Sows Sk Das ot 

‘do vou taste for a moment the theill of 
soaring on outstretched wings. 

“Ever fly a glider before?” Bowlus 
wanted to know when Porctar Scuesce 
Mowtiey arranged our first mecting 
several days before our expedition to 
Montauk Point. 

“L built a double-decker when T was 
fourteen,” I told him. “It was the first 
slider in Bulgaria and caused a lot of 
excitement. Everything was all right as 
long as I stuck to jumping dovn hillsides. 
But I got ambitious. I tied a long rope to 
a Ford and started to make a towed 
flight. ‘The driver got_mixed up and 
started. with the wind. I ran behind hold- 
ing up the glider by the arm rests. Twas 
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making jumps like a kangaroo by the 
time my legs gave out and I let go. ‘The 
wider, Tit on one wing tip and plawheeled 
for a block,” 

Bowlus laughed. “That's almost the 
same thing I did in one of my early ma- 
chines. Only I had it hitched to ‘Old 
Cap,” my father's race hore. 

Howlus built his first glider in 1911. 
The sailplane in which T flew was his 
eighteenth design. In a similar ship, a 
few weeks ago, Jack Barstow circled over 
Point Loma, California, for more than 
fifteen hours, winning a $2,000 prize and 

ill holies trumpet. pots 

si 4 ‘@ transport pilot's 
license and has had 2,300 hours in the air 
in motored planes. He is tall, has a quick 
happy smile, and you immetitely Tike 


“come ‘out to the New York City air- 
port tomorrow,” Bowlus told me 
that first time we met, “and I'll let you 
hop in a primary glider I'm assembling 
there.” I jumped at the offer, and the 
next day, with the glider towed behind an 
automobile, I sailed kitewise across the 
airport a dozen times. ‘Then we were 
ready to try real soaring at Montauk 
Point 

“The dismantled soaring ship made the 
trip on a compact auto ti With 
Bowlus at the wheel of the towing car. 
auto and trailer climbed like a mountain 
goat to the top of the ridge While we 
‘were assembling the plane, Bowlus ex- 
plained its construction. 

“The wide wings are builtin three parts, 
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‘a center section and two outer ones. The 
ailerons extend from the extreme wing 
tips. 

“They give greater leverage there.” he 
explained.” “IU is easier to lilt a wing at 
its end than nearer the fuselage.” I 
thought these balancing surfaces looked 

Smal, when {frst saw them, ‘But In the 
Bie found them highly elective. 


'N LESS than twenty minutes, five of us 
hhad put the ship together. It has been 
assembled by three men in ten minutes 
‘When the tail surfaces are attached, the 
controls are automatically hooked up and 
the machine is ready to ily 
A gall crld in from 
ye the pure white sixty fot bird onthe 
top. Whenever Bowls Mes vec Toint 
Loma, he has a string of curious birds 
traling his noiseless stiplane. Pelicans 
and hawks, as well as sea gulls, have kept 
hhim company during the long flights in 
‘which he successively broke the American 
endurance record four times in almost as 
‘many months. 

“The gull flapped its wings to catch up 
with some air current, 

“That bird's dumb,” Bowlus declared. 
“It didn't need to flap its wings. It could 
hhave gone on soaring if it had turned 
little to the left. ‘There's an up-current 
there.” A few minutes later, he flew over 
the spot and proved that there was ris 
ing air where be had indicated it would 
bbe found. 

Anybody that can tell binds how to 
‘ly, ean tell me,” I concluded. 
if anvbody can give birds pointers itis 


ie Atlantic and 
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How totGlide 


Pied 


He knows 


Bowlus. 
they fly 


tion. pictuces of 
fight, which he runs. slowly 
through the projector for study. Tn some 
‘of his early experiments, he even stuffed 
hawks and ‘buszards with their” wings 
extended and launched them from the 
hillsides in an effort to learn how they 
soar. 


TS, BULLDING his sailplanes, he has 
combined this knowledge of bird flight 
with his training in airplane construction. 
‘He was in charge of the Ryan plant when 
Lindbergh's Spirit of St. Lowis was built 
there. As.a result, he has built a machine 
‘with a wing spread of sixty feet that has a 
factor of salety of five yet weighs les, per 
square foot of lifting surface, than a sea 
gull, ‘The wing loading of ‘the Bowlus 
soaring ship is only one and one quarter 
pounds a square foot. In building his frst 
sailplane, he used! paper ribs to cut down 
the weight. His latest craft has light 
‘wooden ribs of great strength. 

‘A steady. twenty-mile-an-hour wind 
‘was blowing out of the northwest, across 
4 bay of the sound, directly against the 
steep slope of the ridge. Before we fin- 
ished assembling the plane, wind-borne 
fog began rolling up the slope. In five 
minutes the foot of the ridge was invie- 
ible, The world became a sea of gray 
mist, Ragged plumes of fog raced over 
the hilltop, carried by the wind. 

“Notice how that fog follows the curve 
of the hilltop,” Bowlus pointed out, 


 — 


The smeat white ship es 
‘ing lke « bed stave 
flee at Montauk. Foiet 
EST, at alter the shock 
‘in has rep foe the 


people 


“Where are they?” 
Tate 

istic tice 
a hundred feet or 
oien a utig 
Poe 


th raider 0s cose 63:7 we clear ot the 
brow of the hill, ‘This ski 
around sidewise through the air, slowi 
it down, so I pass through the rising col- 
‘umn at slow speed. A shock cord launches 
spline emalinas st SegSre miles 
If you fly straight out, you may 
speed through the up-currents. without 
getting much benefit from them. Always 
turn of skid, to slow down the ship, in an 
up-draft: go straight ahead in a dos 
draft. The problem of the soaring pilot is. 
to get through down-currents as quickly 
4s posible and to go through up-currents 
as slowly as 


ust belore the 


'T GREW lighter. The fog was blowit 
Test tose Beri dot theshoce by 
‘on the ground so it formed a great 
with fifty-foot legs. ‘The point of the V 
was attached to a metal hook below the 
nose of the machine. Six of us took our 
places near the two ends of the rubber 
‘able, three on each leg, ready to run at 
the signal. It was not necessary to hold 
‘back on the tail of the machine, as is the 


right) ie rcxiving 


take of. Jordanol (right al nstrvce 
Lota Alea turn nt the win Bowles ed spp 


case with primary gliders. ‘The weight of 
the sailplane, about 220 pounds with its 
pilot, is sufficient to hold it, by friction, 
until the cord is stretched for the launch- 
,. Bowlus took his place in the cockpit, 
tested the controls, then called 

“Ready? One, two, three, run!” 


'E DUG in our toes and dragged on 
the rubber cable. Just belore we 
reached the brow of the ridge, it became 
slack in our hands. It had dropped from 
the hook. ‘The sailplane was in the air. 
For a’ moment, the huge white bird 
seemed to hover overhead as it moved at 
slow speed against the wind. Then it 
made a sweeping turn and sailed along the 
slope, soaring upward on the rising eur 


"Sm. longated figure eights, Bowlus 
cruised along the ridge. He always turned 
into the wind, away from the ridge. Later, 
dusgerot holy cor by snong eat 
carried by a strong t 
wind against the slope if a turn is made in 
its direction. More than that, turning 


into the breeze slows down the soaring 
ship so it takes longer to pass through the 
‘and. gains greater altitude 


“In a turn.” he said, **make as shallow 
‘bank as possible. This keeps the wings 
nearly level and gives the rising currents 
f greater area to lift upon. In many 
turns, T have such a slight bank that T 
skid as much as 150 feet before I am 
headed around the other way. When I am 
soaring in light breezes, T have found that 
Tan sometimes gain altitude by crabbing 
with the windward wing up. This allows 
the full force of the up-currents to get 
under the sustaining surfaces and give 
their maximum lift 

Bowlus landed with a long slow drift. 
It carried him nearly three quarters of a 
mile away, where he slid 


ows Jona that. the primary glider which he dened foe preparing 
"aThueti te sphae W masta by eenar ltlone ype costs 
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“You're next,” he shouted. “The 

A crow. passing overhead, cawed 
ively... “He's just sore because he 
can’t soar,” Bowlus said. 

Hefore we could get the machine in 
position again, the waters of the sound 
‘and the ocean had disappeared in haze. 
Fog was again rolling up the slope. We 
could hear the breakers pounding on the 
shore. had visions of being lost over the 
Atlantic in fog, without a motor. And I 
love cold water like a cat, 

But Bowlus decided to make another 
flight first. ‘That suited me fine. He 
thought he had missed a few good air cur- 
rents on his first trip. He collects air 
currents as some people collect rare 
books. “He prowled along the edge of the 
ridge, watching thick patches of fog race 
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over the brow of the elevation, sh 
how the air currents moved. Sometimes 
smoke from smudges is sent up the hill 
sides to show where the air currents ar 
rising best, Bowlus first. tried toy’ bal 
loons for the purpose. They were ui 
ry, as they often zoomed up 4 
ough in the grip of a powerful up-dea 
But when the soaring ship passed over th 
sume spot, it received no lift at all, “Th 
conclusion was that the small balloons 
were caught in tiny’ columns of heated ai 
too small to affect the large plane, 

When the fog cleared, Howlus marl 
another beautiful fight, For more than a 
quarter of a mile, he skimmed close to th 
ground in landing. ‘The graceful ship, 
would touch and then be lifted again by 

all currents formed by the wind bloy 
ing against the irregularities of the slope. 
He had almost reached the water of the 
bay before he stopped, ‘That worried me. 
‘The water of the bay looked just as cold 
as that of the Atlantic. Would I be able 
to land before I reached 

Tasked Bowlus: "Lf I glide straight 
out, how far will T go 

“Oh, about to the middle of that bay: 
he told'me. Right then and there I kne\ 

ing to do some turning on my 


2 v2" he asked. I climbed inty 
the machine and he gave me the final 
instructions. ‘The controls in the cockpit 
were the same as on a regular airplane. 
My right hand held the upright stick that 
operated the ailerons and the elevators, 
balancing the wings and pointing the nose 
upand down, My fect were on the pedals 
that moved the rudder to steee to right oF 
left. But my left hand had a vacation 
‘There was no motor throttle to operate 

1 was sitting low 


to a gentle land- 
ing_ in one of the, few 
Boutaers, Over mont of | 
the slope, brown rocks 
were scattered. | 
‘We drove down to the 
machine to pull it to the 
top of the ridge again. 
Bowlus was sitting on 
the nose of the fuselage. 
‘The first rule of motor- 
less flying, he says, is to 
stick to the ship’ until 
cone has hold of the 
wings. If pilot jumps 
‘out and leaves the plane 
headed into the wind, a 
ust may somersault it 
Sickwars and wreck it 


is being unloaded from the 
Tene oa Loeg [and 


10 trailer pon which it 
Train be asembled inten inten 


- in the streamlined fuse- 
lage. A cushion was on 
theseat. My head rested 
comfortably’ against the 
bulkhead to which the 

wing was attached, 
‘On the take-off," 
Bowlus explained, “hold 
the stick in neutral. The 
shock cord is attached t 
the hook far enough un 
der the nose s0 its pull 
automatically increases 
the angle of attack and 
the machine continues 
to climb as long as the 
cord pulls. When the 
shock cord drops off 
the hook, feel the 
(Continued sn page 114) 


— 
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What Europe Can Teach Us 
About Patents sss: 


Inventive genius takes big 
strides in Germany but de- 
lays in our patent office dis- 
courage American ingenuity. 
How British system of printing 
“qbridgements” or condensed 
versions of patents that have 
been issued helps inventors. 


HE. United States has. lost its 
‘world leadership in inventive 


prog 
This, at least, is the conclusion 
‘one is bound’ to reach through a study 
‘of United States Patent Office statistics en matical cram Ea 
pr emia sl a 70,000 applications were filed in the Ger~ 
At the end of 1921, 41,182 applications — Patent Office. According to the 
for patents and amesidments were await- latest census Sgures, Germany as 62y 
ing action in the Patent Office. At the $48,782 inhabitants | Thus, while an 
beginning of 1930, there were 118,730. American city of 100000 people if typical 
jE tere has been no corresponding ig of cur tele populating, woud le about 
increase in the annual number of appli eventy patent. applications a 
‘uiisaa Glad, On the contrary, taza bea German city of the same sae woul le 
been a decided drop. In 1921, 93,328 ap- 112, of more than half again as 
ications were filed at the Patent Office 


wuation compare with 
that in European countries? In Germany, 
there has been a material increase in pat- 


year, there were only 87,089, In Ms 

other words, in 1929 there were 6,289 F a ae 

fewer inventors than nine years ago who ny than in this country, though 
went to Washington, D.C., in hopes, of ar, when more than 20,000 patents 
Gheatalng a patent. ‘his decrease is due were ime ther, the ratio to the popu- 
to the discouragement of American in- iation was about the same as here. ‘But 
ventors, who refuse to wait many months, oiled because many more applications are filed 
and sometimes years, to in proportion to the population, it follows 
have their applications e a that the applications are sifted more care 
dered (DP. & M., June fully. “Hence a German patent is more 
p20). likely to be stronger than one granted by 


WER patents are granted in Ger- 


: at the history and present condition of the United States Patent 
(Office: “The cmb ofthe heavy line shows how number of applications awaiting action pies up 


POPULAR SCIENCE MONTHLY 


searches himself without the trou- 
ble and expense of hiring a patent 
searcher or attorney. Moreover, 
he can search the abridgements to 
find solutions of minor problems 
that face him in the working out of 
his broad principle or invention. 
‘The United States could make no 
greater contribution to the world's 
inventive progress than to imitate 
and, if possible, improve upon the 
British system of publishing books 
of abridgements. The present Offi- 
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since the beginning of time, besides such 
descriptions and drawings of similar de 
vices and processes as he may be able to 
find in scientific and other magazines or 
in textbooks published anywhere at any 
time, 

‘Theoretically, this is the only way to 
sive the inventor a fair deal, but it has 
not been worked out adequately in prac- 
tice in the United States Patent Office 
In Germany, virtually the same rules ap- 
ply, but the officials in that country have 
cope more succesfully with the il 


Interference proceedings to_ establish 
‘riorty of patents have proved to ls 
Cure to many am Ameftan inventor 


cd States Patent Office. 
man patent ollice ex 
rs scem to make more 
thorough searches than their 
American colleagues, Perhaps 
this is due to. the different 


that I can see why the wealth: 


jest country on earth should 

Sere acoen 

Edward Thomas, the author of ‘staff of examiners that would 
« . ., I be at least the equal of the 
this article, is widely known as a fat expatiten. toe Geran 
patent lawyer and as the author of a preies 
standard books on patent law. He Belgium, and "many othet 


was formerly assistant examiner in 
the United States Patent Office 
and has studied at first hand the 
Thus 
what he has to say on the patent 
of careful 
study backed by long experience. 


patent systems of Europe. 


situation is the result 


countries cannot be made be- 
eause they have no system of 
searches by examiners. Hol- 


land now makes examination 
‘That 


‘of patent applications, 


‘method of organization. A patent 
Heation fn Germany rst goes before 
miner, as it does in the Unit 

ut his report instead of being 


final, as it is here, is only’ a recommenda- 
tion to his. superiors. ‘Thus Germany 
provides a check on the examiner. 


HE patent system of Great Britain is 
too different from ours to be directly 
comparable i 
number of patents issued in England it 
dicates that Great Britain is at_ least 
abreast of the United States in inven- 
tions protected by patents, It should be 
understood that, in speaking of patents, 
the term Great Britain is meant to include 
nila, Setar, Wales and northern 
nd. ‘The Irish Free State and the 
many colonies and dominions have their 
‘own separate patent offices. 

‘reat Britain grants approximately 

30,000 patents a year on about 36,000 or 

hus about eighty: 
inventors who fi 
apr home get their patents! 
Ih the United States, the percentage is 
abut fifty. 

This avoidance of waste of time and 
‘mo.yry spent in useless applications prob: 
ably: is made possible by. the excell 
syst m of publishing all patents iss 
condensed form, Known as. “aby 
ments.” Every patent is skillfully sum- 
rarized when passed on by’ the examiners. 
‘Thes summaries or abridgements of is- 
sued patents are published every few 
months and later compiled in book form, 
arranged by classes of 

‘An jor can buy the published 
volumes or individual pages of abridge 
ments of any class of invention in. which 
he is interested, or consult them free of 
charge in the public libraries, and make 


Cial Gazette of our Patent Otice 
publishes only selected claims of 
the patents issued. And though 
they are supposed to. be defi 
tot ofthe patented inventions 
they are inadequate and would be 
betotles ne if ae ae 
sree grouped by clases of Inver 
tions, which they are not. The 
if abeidgemente of al 
United states patents already i 
sued might cost from $2,000,000 
to $20,000,000, but would be 
worth hundreds of millions of dol- 
larsto the country. * 

‘The hopeless and progress-im- 
peding delays that clog the machinery of 
the United States Patent Ofice are un: 
Keown ta Great Briain They are ot 
posite there. ‘The law forbs thee. 
‘Fhe British law requires that, in ordinary 
circumstances, every patent must be 
ready for issue within fifteen months 
after filing of application. Under special 

* conditions, this period may be extended 

tighten months” Hut i not completed 
ie that period, the application is le- 
wally dead. 


THE British ofee has found it possible 
to live up to that law and yet turn out 
good patents. In the United States, there 
is no such limitation set by law. Legisla- 
tion of that kind would go a long way 
toward clearing up our Patent Office 
muddle. 

In fairness to the American system, 
however, it should be realized that the 
British examiner is required by law only 
to search inventions patented in Great 
Beitain in the previous fifty years. In the 
United States. he is supposed to cover 
patents issued anywhere in the world 


country was the last 
establish a patent office. It was opened 
in 1910, 


OSI 


ARCH the inventions of the 


entire world from the beginning of 
time thro 


ch tons of literature may seem 
ible job, but knowledge no 
30 well classified that, with ad 
quate indexes, a well-trained and careful 
‘worker need not find it impossible or even 
Aiicle to Gnd a way int 
+t me give an illustration from 

‘own experience. In my practice, Tape 
ize in chemical patents. The other d 
te asked foe Advice by u hat masa 
turer, who was threatened with suit for 
using a complex chemical with a name 
too long to print. I had to tell him that, 
if he could not prove the patent was 
worthless, he would be put out of busi- 
ness. He authorized me to investigate 
patents and any literature on the subject 
to see if this complex substance had ever 
been used before. 

‘After just three days’ work I came back 
to him with sev- — (Cheinned on page 118) 
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PROGRESS AND DISCOVERY 


Important ackierements in engineering, exploration, and dis- 


covery, and the latest ne 


of the world’s progress in science 


MA 


n controls the power of a 
million volts, in the new high-ten: 
sion testing laboratory just opened 

by the Metropolitan-Vickers Electrical 

Company ot ‘Manchester, England. A 

fingers releases a blinding in 


‘Twelve-foot tongues of ire leaped to the 
‘ground from a great ball, hung oa insu- 
fators, in the first demonstration, held 
They were unleashed, at the 
tum of a wheel, from grotesque, mush- 
room-shaped condensers twenty feet in 
diameter that stored them. ‘The operator 
vas at a safe distance, for anyone near 
the balls, would be killed instantly 
‘The high-voltage laboratory. will aid 
the study of the best designs for insulators 
and all the other equipment needed for a 
high-voltage transmission ine. Its power 
is more than ample. ‘The highest-voltage 
wires used for carrying power, which are 
in America, operate at 220,000 volts. 
High voltage is preferred for ower lines 


N-MADE LIGHTNING GETS POWER FACTS 


would require about 5,250 tons of copper 
Wire if operated at 10,000 volts. But i 
the voltage is increased to 20,000, the 
same transmission line would need only 
‘one fourth that amount of copper. And 
at 80,000 volts it- would require only 
‘cighty-two tons of copper. 

If too great voltage is applied to s 
transmission line, however, it will spa 
‘over from one wire to another and soe 

‘and leak from a sire into the air 

in a glowing discharge visible at night 
The photograph above shows vividly 
a flash of three quarters of a million volts 
crackled through the air in all directions 


Ata af distance from the crackling discharge sit 
‘peraten the switches that unleash the high-vultage current, 


he man who 


such a discharge cannot possibly be con- 
fined in wires of any length, experiments 
have demonstrate 

‘Yet considerably more powerful ashes 
have been produced in electrical labora- 
tories of this country. Artificial thunder- 
bolts of five million volts have been made 
at the General Electric Company's labora- 
tory’ at Pittsfield, Mass, while the Carne- 
fie Institution at Washington, D. C., has 
3 huge transformer of equal power.” An 
Other high-voltage laboratory, where cur 
rents of two million volts are used in ex- 
Periments, is that of the California, In- 
Mitute of Technology at Pasadena. 


42 


STEEL HOUSES IN FRANCE 
HAVE METAL FURNITURE 


Geewaxy, England, and France are 
hotly contesting the leadership in the 
movement for the ultra-modern in archi- 
tecture. So far Germany rather leads the 
race, but the stecl houses, now being 
erected outside of Paris, are evidence that 
French architects are making a strong 
bid for first place. Based, as is almost all 
modern architecture, on’ geometric. pt- 
terns, these Parisian houses go to extreme 
limits in an effort to avoid all 

past architectural ideals. Not 
only are the structures them- 
selves entirely of steel, with in- 
teriors having. walls and 

ways of the coldest mathematical 
design, but even the furniture is 
metal,” Closely packed rows of 
these ‘square may soon 
replace the stone dwellings 


NEW EYEGLASSES GO 
INSIDE THE LIDS 


Comrour and better eyesight 
fare claimed by the inventor for 
those who wear lenses inside the 
eyelids instead of in the usual 
outside” spectacles, 

‘The new glasses, devised by a 
German oculist, ate an adapta- 
tion of the thin glass. shells 
sometimes used to protect the 
cornea in cases of inflammation. 
‘The new lenses are said to be 
‘more effective than ordinary 

tacles, as they turn from 
ide to side with the eyeballs, 

No irritation, it is claimed, of 
the eye or eyelid, and no inter- 
ference with the’ flow of tears, 
will result if the internal lenses are prop- 
erly shaped and ground. ‘The inventor 
says that there is no great danger of 
injury to the eye in case of breakage, but 
‘other oculists are inclined to doubt this, 


STUDY CELL WHIRLING 
UNDER MICROSCOPE 


Waar happens to a living cell of 
‘mal or vegetable matter when itis whirled 

from 2,000 to 3,000 revolutions a 
mute can now be seen through a 
microscope. ‘The apparatus that makes 
it possible is the invention of Prof. E. 
Newton Harvey, of Princeton Univer: 
sity, and Alfred 1. Loomis, banker- 
scientist of Tuxedo Park, N.Y, 

Biologists are interested to know the 
structure of a cell, its toughness, and 
the relative density’ of its parts. A’ good 

ray to study these things is to spin the 
cell at high speed. 

‘The cell, on a glass slide or plate, is 
placed in & whirling frame beneath the 
microscope lens. A powerful, flickering. 
mercury-vapor lamp illuminates it for a 
fraction of a second every time it reaches 
‘a given point in the revolution. The re- 
sult is a clear, steady view, permitting 
fan observer to watch the stretched cell 
‘or even to photograph it, 
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‘One of the new all-metal French homes in course of con- 
‘ruction, ‘The use of wood, even for funiture, is barred. 


TROLLEY CARS NOW RUN 
60 MILES AN HOUR 


Teouey transportation entered the 
competition always going on among hig! 

speed passenger vehicles when twelve new 
street cars, capable of sixty miles an 
hour, were added recently to the West 
Penn System in the Allegheny Valley. 
‘The cars are so designed that their highest 
‘operating efficiency is better than forty 
miles an hour. Beside increased speed, 
other improvements are claimed for 
them. Small wheels, permitting a low 
center of gravity, will make them hug the 
road like a low-slung automobile so that 
they will not pitch or “nose. "* 


Heating and Ventilating 


Anew chirty-cight page 
Popular institute. Te 

outlines the advantages and 
disadvantages of the different 
heating systems, 

Sevices: and ives comparative 
cost of various fuels. "Section 
‘on methods of humidifying, 
‘ventilating, and summer cool- 
ing. Send twenty-five cents to 
Popular Science Institute, 381 
Fourth Ave., New York, N.Y. 
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uit of steel, this new typeof Paris home fs ex- 
pected to out. the stone bullings trom favor 


MINERAL WATERS USED 
TO CURE SNAKE BITE 


Swaxe bites, diphtheria toxin, lockjaw, 
and mushroom pois ail be com 
bated by hypodermic sof various 

waters, according to Dr, Gustave 
Monod of the famous mineral spring 
resort at Vichy, F In a. recent 
report to the Hunte 


Monod 


ter from the spring 
‘on Injected into the veins of a 
about, it is claimed, an 
Other claims 


teracted the effect of diphtheria toxin; 
water from the spring of Mt, Dore 
neutralized the poison of mushrooms, and 
La Bourboule water offset the effects of 
lockjaw. 


Dr. Monod suggested an interesting 
theory to account for these extraordina 
Physiological effects He reminded his 
audience that mineral waters surge up 
from far down in the earth, passing over 
hot, primeval rocks from which they may 
acquire chemical ingredients peculiar to 
the organic matter from which life started 
millions of years ago. 


‘TAPS JAPAN'S OIL FIELD 


‘Sunaizu Tuxset, longest in the Orient 
and seventh longest in the world, drilled 
through the mountains of western Japan, 
is nearing completion. The tunnel, 
31831 feet or slightly ‘more, than six 
miles long, is more than 2,000 feet above 
sea level for its entire length, and cost 
$6,000,000. Work on it began in 1922 at 
the foot of Mt. Mogura, It has shortened 
the railway distance from coast to coast 
across the middle of Japan by sixty-one 
miles, and clipped four hours off the rail- 
way running time. The northwestern 
terminus of the new line is at Niigata, in 
the center of Japan’s leading oil fields 

‘Other famous tunnels of this character 
are the Simplon Tunnel in Switzerland, 
165,734 feet or approximately twelve and 
a fifth miles long; the Mont Cenis Tunnel 

in the French Alps, 42,150 feet or almost 
ight miles long; and the Arlberg Tunnel 
in Austria, 32,892 feet in length. 
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Mouxrains, canyons, and plains of the 
United States are seen in startling prom. 
Inence on a huge relief map rapidly taking 
hhape at the Babson Institute, Wellesley, 
Mass, It is said to be the largest of its 


kind. From the Auantic to the Pacific 
coast, the map measures sixty-three feet. 

‘Constructed on the enormous seale of 
only four miles to the inch, the map cov- 
fers the floor of an entire’ hall. | Plaster 
blocks, each painstakingly modeled after 
Government maps, make up the surface, 
which is curved to resemble the earth, 

E, LeRoy Nichols, who is in charge of 
the formidable task, began it three years 

(P'S. M,, July '27, p. 64). One of 

the novel requirements of his work is that 
the plaster sections must be put in place 
from a swinging scaffold, this being the 
only way’ to teach the inner sections with- 
fut damaging other parts of the map. It 
is expected that the completed map will 
be of great value to airplane pilots. 


400-POUND WEIGHT 
TESTS WELDED 
RAIL JOINTS 


‘Tue, strength of welded 
joints in trolley tracks gets a 
gruelling test at the United 
States Bureau of Standards, 
at Washington, D. C. 

‘A section of rail, held be- 
tween two anviklike  sup- 
ports, is rapped by a mighty 
4$00-pound hammer once a 
second for as long as the rail 
Will take the punishment 
‘The huge hammer, a block of 
steel with a beveled base, 
falls from a height of six 
inches. Some rails may take 
as many as a million blows 
before they crack. The aver- 
age tail, however, gives way 
tunder seventy thousand to 
one hundred thousand blows, 
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E, LeRoy Nichols on swinging st 
(oa Nis map. Below, Gnihing’ Gr 


NECKTIES OF RUBBER 
LOOK LIKE SILK 


Necxrtes of rubber are a novelty in 
France where they are declared to be 
attractive and practical. Sheets and 
threads of rubber are woven together in 
the French process, making a. material 
resembling either silk of cotton at will 
"Any color scheme may be used upon the 
rubber ties, which are made both in bow 
And foursin-hand shapes. When soiled, 
they may be cleaned with soap and water. 


Leroy R. Sweetman, Moreau of Standards engineer, sets 400- 
‘pun Kammer beating welded rail joint to test strength. 


8 


TWO-WAY PHONE SERVICE 
INSTALLED ON TRAINS 


Ow 4 crack express train of the Ca- 
nadian, National Railways, speeding at 
more than a mile a minute, a passenger 
talked by telephone with London the 
‘other day. The occasion was the inaugu- 
ration of two-way telephone service from 
moving trains as a standard part of the 
railroad’s equipment. Now a traveler 
may sit in a telephone booth on the train 
call up any long-distance subscriber. 
fe himself also may be reached by tele- 
phone and paged on the train 
‘The telephone apparatus, which ends 
the inaccessibility of train passengers, 


hhas now been opened to passenger 
service, following successful ex 
perimental tests (PS. M., Aug. 


"29, p. 20). Connection between 
the train and the outside world is 
made througk a radio aerial on the 
roof of the car that contains the 
Phone booth. |The speaker's, voice, 
oadeast by the aerial is picked up 
fon telegraph wires that parallel, the 
track and transferred to telephone 

ies, whence it can be sent by 
wire ‘or cable to any part of the 
‘world. An outside subscriber call 
if train passenger places a call 

th the long-distanes operator foc 


deatiation is Chicago."| page boy 
on the train summons Mr, Blank 
to the phone, and the call is com- 
ted. In the tests, calls were made to 
London, Washington, Ottawa, and Fort 
Worth, Tex. 

‘This is the first railway telephone sys 
tem of its kind in the world. The Ger- 
man State Railways, have a different 
system of communication, By throwing a 
switch an operator allows one-wa; 
vversation between a person on a tra 
another elsewhere. The switch must be 
changed each time a reply is made, 


ENGLAND DIGS BIGGEST 

UNDERWATER TUNNEL 
Oxe. million tons of rock are to be ex- 
cavated in drilling a colossal. vehicular 
tunnel now in the process of construction 
beneath the Mersey River in England. 
The tunnel will connect Liverpool with 
its companion city of Birkenhead on the 
epposite hank. "When completed, the 
hhuge passageway will be the large 
underwater tunnel in the world, engi- 
neering authorities say. Four lines of 
traffic will ply their way along it, and 
there will also be room for railway lines or 
another roadway. 

‘A 200-ton shield forty-six feet in diam- 
eter is burrowing its way under the river, 
creating as it goes the long cylindrical 
path of the tunnel. This is believed to be 
the largest tunnel-building shield of its 
kind ever made. 

‘The inventor of the tunnel shield, an 
English engineer named M, I, Brunel, 
fs said to have conceived the idea from 
watching the action of a certain shipworm 
which bores tunnels through wood with a 
pair of shells at its head. 
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FIRST PICTURES 
OF PASTEUR 
INSTITUTE 
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j Heart of Far North 
Seen in Rare Photos 


= 
THE MIDNIGUT SUN. 
\ 


RADIO AT THE WORLD'S RIM. 0. 


JUST HOW COLD 


CLEAN RAILWAY CAR 
IN HUGE KETTLE 


A Gioantic cylindrical caldron 
that fills with gas. and holds a 

way car inside itis the remark- 
able expedient used by the German 
Federal Railway to kill bacteria 
and vermin. 

‘After a car has been in service 
for a certain number of miles, itis 
Droneht. to tt fenigating, plant 

Jinder, constructed like 
sp oveuae ou futoah roses the 
car on tracks at its base. Doors at 
teach end are shut, and an air-tight 
compartment is the result. Formal- 


dehyde ans x powerful disinfectant, 
yen released within the enorm- 
cus stecizing Kettle, Followin 


thorough bath in this atmosphere, the 
car is ready to take up its routine again, 


SITS IN A CABINET FOR 
SOUNDPROOF TESTS 
ight deaden the 


sounds of voices just 
at the United States Bure 
new sound laboratory si 

‘The laboratory is a miniature theat 
where the acoustics of “talking movi 
installations may be tested. ‘The audi 
ence is made up of technicians of the 
Bureau. They hope to discover means of 
reducing the “echo effects” which many 
theater managers have had to combat 
since the advent of the talkies. Tt has 
already been found that not only the 
construction and the material of a the- 
Ater’s walls, but even the upholstery of 
the seats and the clothing of the audience 
have an influence on the reception of 
sound. So would the clothing of the 
experimenter if he were not inclosed in 
his self-imposed prison 

Most of the existing motion picture 
theaters cannot be readily and inexpen- 
sively altered to give them the sound- 
absorbing qualities demanded by the 
talkies. ‘Hence, correcting echo effects 
through the use of upholstered seats may 
be one of the methods adopted. The 
Bureau workers have discovered a certain 
lime plaster which shows promise of being 
fan effectual absorber of sound, 


HELIUM KEEPS FOODS 
FRESH FOR MONTHS 


Owe of the most remarkable 
of chemical elements is helium, 
the inert gas used to fill bal- 
loons and dirigibles. Although 
most people think of it in that 
connection, it has various other 
extraordinary uses. If a man 
with a deep “basso” voice 
should fill Hicung ith helium, 
for instance, his voice would 


to admit « 
on dieting rae coaches 
change to a high tenor. A sponge cake 
baked six months previously, i placed in 
an atmosphere of helium, can be made to 
taste as though it had just come from the 
oven. Orange juice preserves its flavor 
indefinitely under the influence of the 
fas. Toy balloons may be blown up and 
Popped with lighted cigarette ends with- 
ut danger of fire or harmful explosion. 
Divers, breathing a mixture of helium 
and oxygen, are said to be able to work at 
areater depths with greater comfort than 
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is possible with the inhalation of ordinary 
air. Aside from the greater comfort ex- 
Perienced by the diver, the use of helium 
and oxygen mixtures in place of ordinary 
air for divers lessens the chanceof “bends” 
during decompression because it does not 
dissolve in the blood stream as freely as 
does the nitrogen of the air 
Helium was not first. discovered on 
arth, but in the sun. Sir J. Norman 
Lockyer, English chemist, found it in 
the sun’s atmosphere in 1868. Sir Wil 
Ramsay in 1895 found it in earthly 
minerals, natural gases, and: in minute 
amounts in the air. 


ELECTRIC LAWS UPSET BY 
STRONGEST MAGNET 


‘Tire world’s most powerful magnet has 
just upset classical ideas of the way elec- 
tricity runs through wires. So the Rus 
it, P, L, Kapitan, 
reported, in describing the 
researches he had’ made at Cambridge, 
England. 

The magnet 
circuiting the entire 
amperes from a powerful generator 
through a two-inch coil of wire. An elab- 
orate system of relays and switches 
allows the current to flow only for one 
hundredth of a second. Any longer 
period would destroy the coil and co 
necting wires as thoroughly as a blast of 
dynamite and probably ruin the genera- 
tor as well, Carefully measuring—by 
means of an oscillograph, which records 
‘by means of light rays—the current flow 
through various kinds of metal wire which 
are subjected to the tremendous magnetic 
field, Kapitza has upset established 
theories of electric current flow 

Tt has been known for a long time that 
a wire made of bismuth exhibits a pecu- 
liar increase in electrical resistance when 
Placed close to. a powerful magnet 

ires of other kinds of metal also show 
slight changes in resistance. When placed 
in the field of the world’s most powerful 
magnet the resistance of bismuth wire 
increased nearly 2,000 times, an increase 
far in excess of that which had been cal- 
culated according to the latest theories of 
electron flow. Wires of other metals also 

give unexpected results 


produced by short- 
urrent of 10,000 


LV. L. Chrser, of the Bureau of Standards sits in bax ia the sound Laboratory wile 
Nadyiag the ccho producing propertzs of conditions found ia talking picture theater 
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BEEHIVES OR BATHTUBS 
FROM PALMETTO ROOTS 


Beentves, bathtubs, and garden fur- 
niture are now made from roots of the 
palmetto tree, a small palm of the south 
em United States, By grinding the 
palmetto roots and mixing them with 
cement of @ special formula C. P. Wil- 
helm, of Punta Gorda, Florida, produces 
an ‘extraordinary material which is said 
to be as light and as tough as wood, 
impervious to water, and as enduring as 
concrete, It has been demonstrated, 
moreover, to be practically unbreakable 
Even tile’ flooring and rooting have been 
suggested as possible uses for the novel 
composition, The waterproof character of 
the material is shown by the fact that 
samples that were submerged in the 
Atlantic Ocean for eighteen months were 
unaffected by the immersion 

This unique material may be adapted 
to two handicraft processes. It may 
be cast as pottery or pressed from pat 
tems, Garden furniture made with it 
is said to be only one fourth as heavy as 
the familiar cement article, and can be 
manufactured at one half the cost. The 
inventor is now turning out an order of 
1,000 bechives, as well-as supplying un- 
dertakers of four Florida, counties. with 
caskets made from the substance. 

‘The supply of the basic material, 
palmetto roots, is practically unlimited, 
as there are thousands of acres of these 
trees. in Florida. "This is the frst com- 
‘mercial use that has ever been found for 
the palmetto. Seven years of experimen- 
tation are behind the success’ that is 
now credited to the inventor. 
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furitare, made at 
iy CP, Wile, 
falmetty nots. AL 


mae cheaply. 
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PROCESS FOUND TO CA. 
NEW IRISH POTATOE 


New potatoes can be served all the 
year round, through a canning process 
pput into use a short time ago at a plant 
in Florida. Sweet potatoes have been 
put up in cans for some years, but the 
Ordinary “spud” has never been canned 
fon a commercial scale. In the new can. 


ning factory the small potatoes which 

farmers were formerly in the habit of 

throwing away are utilized. ‘The pota- 

toes are thoroughly cleaned of their skins 

by friction, and are then ready for con- 
nment to the tins 


RADIO SPEEDS UP 
PLANT GROWTH 


may possibly rely on a novel va- 
riety of fertilizer—radio waves 
Successful cultivation 
vegetables in one hall the time 
ordinarily required through stim 
ulation by radio has been re 
ported by a German physicist 
Dr. Frita Hildebrandt. Expo 
the seeds to extremely sh 
radio waves of half a millime 
(about 1/S0th of an inch 
thirty centimeters (abo 
foot) in length teen min. 
lute periods, he asserts 

able to decrease tl 


interval of tomatoes from seven 
eight months to three months, 
dish see fh had pre 


a7 


BS 


Above, machines that peel the potatoes for 
‘canning ‘tnd, below, the spuds Uh Unie lan, 


growth within four weeks, matured with- 
in two weeks under the radio treatment. 
Koblrabi, a sort of tumiplike cabbage, 
also prospered. Encouraging results 
Were obtained with other vegetables and 
plants, Doctor Hildebrandt said, ‘The 
experiments were especially remarkable 
as they were carried out in poor 


NEW WELDING GAS MADE 
BY ELECTRICITY 


A New gas called “electrolene,” pro- 
duced in a electric machine, takes, 
the place of hydrogen sas for welding 
torches and brazing furnaces. Made from 
steam and city gas, it costs only one tenth 
as much as hydrogen. 

‘The machine that generates the new 
xas, developed by: the General Electric 
Company, looks like a eylindrical beiler. 
Seven feet in diameter and ten feet high, 
it can produce 1,500 cubic feet an hour. 
One of these machines installed in a 
factory makes it unnecessary to purchase 
and store cylinders of gas. 

Steam and city gas are automatically 
fed into the tanklike machine in proper 
proportions. Electric heat, controlled 
at any desired temperature, “cracks” oF 
breaks down the ingredients to form the 

operates 
practically without attention, ‘The result- 
ing gas “electrolene,” a mixture of hy 
drogen, carbon monoxide, and smaller 
amounts of other ingredients, burns at a 
higher flame temperature than hydrogen. 
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MAKE TALKING MOVIE 
OF LATEST ECLIPSE 


TALKING Movies” recorded the lat 
eclipse of the sun from an Army 
er Claremont Field, ( 

f before had th 
lefinite 


Thi 
was to determine, m 


cientificabject of 


Md be done with 
ict_ moment of eack 
eclipse, ‘The “talkie” part of the stand- 
sound film recorded time signals 
from the Mare Isla 
Yard, picked up on the plane’ 
wave receiver. Through them, astron- 
fomers can measure the exact time of 
exch picture within one fifth of a second. 
Then they will use the data to correct 
their predictions of the next eclipse. 
‘Often an eclipse of the sun may be 
observed for a half minute or more, but 
this one gave astronomers only one and 
three fifths seconds to take pictures of 
the total phase. Consequently. members 
of ground parties rehearsed their parts in 
advance. When the moment of totality 
arrived, they fed plates into the cameras 
with the rapidity of a gun crew. 


MECHANICAL BAND MAY 
OUST ARMY MUSICIANS 


F. Trewex Davison, Acting Secretary 
of War, recently authorized the Quar- 
termaster General to procure for a 
service test “one mechanical substitute 
for an Army band.” 

‘The ‘mechanical substitute” is a 
three-quarter-ton truck which carries a 
phonograph and powerful amplifiers, 
developed by the Radio Corporation of 
‘America, Its martial airs are broadcast 
‘with such vigor as to be equal in volume 
to two large bands, according to the War 


Department. The quality of its music, 
moreover. is “approximately as good as 
that of the average service band,” it is 
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LIFEBOAT WITH DIESEL 
ENGINE DEFIES PANIC 


A Dirset or oil-burning motor, in a 
waterproof compartment, drives the lat- 
"litchoat. ‘The new type 
of life-saving craft has been installed on 
the speedy transatlantic liner Bremen 
Ina recent demonstration at a Brook- 
lyn, N.Y. pier, 148 persons piled into one 
‘of the boats and it was lowered to the 
water, Then. the occupants. staged a 
mock panic, crowding first at the fore 
end and then at the stern, as excited 
victims of a sea disaster might. con: 
eivably do. ‘Despite the unequal loading 
the boat shipped no water. 


TENDERNESS OF MEAT 
GETS ACCURATE TEST 


How tough is a piece of meat? One of 
the first instruments ever devised to test 

accurately was recently installed at the 
United States Bureau of Standards, at 
Washington, D. C. 

A metal disk mounted on a board be- 
tween a blunt knife and a crank handle, 
and attached by chains to both, records 
the force needed to draw the knife 
through a sample of meat by turning the 
crank handle, The entire apparatus, 
which is contained on one board, can be 
easily moved about. 

The result of the tests may be that 
future generations will have a much bet- 
ter chance of getting juicy and easy. 
carving meat every time they order from 
the butcher. Once the various fact 
in the life history of an animal which tend 
to make its meat tender are discovered, 
scientific experts may be able to use such 
information to breed animals that will 
be certain to pass on “tenderness” to 

their offspring. 
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ARMY 


Two “enemy"* submarines, approaching 
enily with the 
ing ships in San 
Francisco harbor, were sighted the other 
day by an Army transport 
minutes later, Army men at 5 
eighty miles away, held in their hands a 
brown-and: ing the su 


the Golden Gate 


alter the subs. 
‘This was the first demonstration, dur- 
ic war game, of a new device 
that sends maps by radio from plane to 
ground. Observers in airplanes can fur- 
nish headquarters with sketches of enemy 
positions and routes of attack. 

For the test, Lieut. Hayden P. Roberts, 
observer in the plane, drew the map with 
a soft, lead pencil and placed it on a 
revolving cylinder. As shown in the 
simplified diagram above, an electric eye 
scanned it and converted its light and 
shade into radio impulses—a process 
resembling that by which photographs 


are transmitted by radio or wire. 
ving end, the picture was 
by making 
blank sheet 


At the 
picked up in a new way 
‘electricity do the drawing. 
‘of special pi 
which made it’a good conductor of 
electricity, moved over a second revolving 
cylinder. Electricity passed from a knife- 
edge on the cylinder through the paper 
to another knife-edge above, producing a 
‘on the finished drawing 
al copy bore a similar 
marking. In previous processes the image 
at the receiving end was registered with 


PLANE SENDS 
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MAP BY 


RADIO 


paper, The 
-veloped by engineers 
of the Westinghouse company, 


Amphibian planes slide up this aucelike Landing under their own power and discharge passengers 


Seno Bonete en cocarao Tw 


Sues arrronume Coven Gare | 


AMPHIBIANS CLIMB BUTTON LANDING 


Ax “aguante nurtox," a sort of minis- 
ture seadrome shaped like a saucer cut 
in half and inverted, serves as a landing 
ficld for amphibian airplanes on the busy 
San Francisco water front. 

‘The device is a semicircular stage 100 


feet in diameter, with sloping edges sub- 
merged. An amphibian easily climbs up 
the side of the button under its own 
power to discharge passengers. The 
fioat, ballasted to keep it from capsising, 
is anchored against the tide. 
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DEVICES FOR FLYERS INVENTED 


POPULAR SCIENCE MONTHLY 


BY STUDENTS WHO CAN’T FLY 


fuselage, shaped fram hag of woot 


it dee bo touch setadonts to 


Ove test of a student’s lying knowledge 
is his ability to build aviation instru- 
ments. So embryo pilots of the Boeing 
‘school of aeronautics, at Oakland, Calif. 
have constructed the devices pictured 
above while they are learning to fly on the 
ground. 

‘A wind indicator for finding good glid- 
sites is a novelty that one student con- 
trived. It looks like a weather vane, but 
it measures the strength of the up-draits— 
necessary to support a flying glider—as 
well as the direction of the wind. Sup- 
ported high in the air by box kites, it 
rogisters on a numbered scale the force of 
rising currents, which is read from the 
ground with the aid of field glasses. The 
rising air current pushes the flattened 
“tail” of the horizontal arm upward to 
sive the reading, 

Another student rigged up a turn and 


‘bank indicator, on an arm that is turned 
by a crank and cord, to help pupils 
familiarize themselves with its use before 
ing up. A model of a fuselage and com- 
pass, for practice in setting the compass 
correctly due ndtth, wasa third invention. 


PLANE FLIES MAIL FROM 
PARIS TO BUENOS ATRES 


‘Twe first transatlantic mail by air- 
lane arrived in Brazil recently. It was 
ought by Jean Mermoz, French pilot, 
‘and tro companions, who made the 2,000. 
mile water jump from Africa to South 
America in a seaplane flight of twenty 
hours. ‘The flight was authorized by the 
French government as a test of the prac- 
lity of sending mail by plane, alter 
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Mermox had proved his ability: to land 


‘This was the last link newded to com: 
plete direct air mail service between 
Paris, together with other European 


has been in 
Speraton since 1925, ‘Theme concer 
the “Compagnie ‘Generale Aeropostale, 
established in 1927 an aie mail fine down 
the east coast of South America from 
Natal, Brazil, to Buenos Aires. Tt had 

ines with fast packet 


between Arge 
and France was 178 hours. Of this 
time the despatch boats consumed 103 
hours in crossing the Atlantic. 

By flying the Atlantic, nonstop, Mer- 
mos and his companions fulfilled the 
daring project of the company to oper- 
ate the entire 8,000-mile route by air. 
Regular, scheduled service is expected to 
start soon. 
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FALLING LEAF STUNT IS 
DONE UPSIDE DOWN 


Luxe a paying card falling from ashy 
scraper, Lies Alferd J. Willoas crack 
aval pitt istered to carthin an upside 
down plane the other day at Washington 
DG. Thus be pecormed & mueaver 
called the "inverted falling leafy” never 
filed befoce locaton it had been deciared 
Impossible to eseape from it alive 

‘At home, with fall models, Wiliams 
practiced ntl he felt" sure‘he could 
Petlorm the daredevil fent, He soered 
loft from the Anscortia naval si station 
In his fast Curtiss Hawk, its gasoline and 
Gil tanks especially equipped for upside 
down lights High above the field, he 
tured the plane over, ‘The spectators 
fasped as it aigaaggedcraslyy tipping 
Foe side to side, "Near [tbe froura 
stinightened out for n perfect landing. 

"The feat was Lieutenant. Willams 
adieu to the Navy. ‘He hes resigned to 
Gevote his time to building a super apex 
plsoe, to. wis back front England’ the 
Wrorkd’s apecd record in the ai 


GLIDER, WITHOUT WINC 
SOARS ON FUSELAGE 


Lustre N. Your, col 
member of the Penn State Glider Chub, at 
State College, Pa., set out to design a 
glider that would shar forward more than 
the conventional twenty feet while drop 
ping one foot in the air. He built a model 
with a fuselage of concave bottom. ‘The 
model could glide thirty-five feet for every 
one it descended. Then Yohe removed 
the wings. The glider still would fly, the 
fuselage acting like a wi 

Now the club is building a machine 
using the new fuselage, which Yohe has 
patented. It will have wings, but the 
novel fuselage will give it added range 


see freshman and 


CRUDE OIL SMOKE GIVE 
PILOTS WIND DIRECTION 


ots the direction of the 
wind in a new invention for airports, 
which replaces the usual cone of fabric 


Watching the smoke pot send out it telltale smug at Las Anas, 


CGE, airport. “The deft 
Inthe airin which direction the wind 


te plumes tll pilots 2,000 fet 
‘bowing 
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st 


Diagram shows how the upside down falling let 
rmancuver wan demonstrated at Washingtons The 
ent, dered impose, war done succenully 


that swings from a pole. Burning crude 
|, this new smoke pot can be run for only 
thirty cents daily. Installed in the cen- 
ter of the air field, the 
stream of white smoke 
it pours out is visible two 
thousand feet in the air, 
revealing the wind. di 
rection and aiding pilots 
in landing. ‘The first of 
the pots was tried out 
recently ata Los Angeles, 
Calif, airport. 


120 TO FLY IN 
GIANT PLANE 


Now being designed 
in the Rumpler factory, 
at Berlin, is the largest 
airplane in the world. It 
will have a wing spread 
of 289 feet, or more than 


on the growed. 


A.J. Witiam, ja farewell to the Navy, fom which 
it kat ratencd dit an apie dowa falling el 
the length of a city block, and it will be 
160 feet long. 

Called a “fying wing,” because pas- 
sengers are cartied within the hollow 
‘wings instead of in a fuselage, it will have 
2 cruising radius of approximately 5,000, 
niles with a Fall passenger load of 120 
persons aboard, and can carry a pay 
foad of twenty-one tons 

‘Ten Diesel, or oil-burning, motors of 
500 horsepower each will drive the super- 
plane. Construction of the aerial mon- 
ster is expected to commence next year. 
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AST (6 NEXT 


"FE ERS SOP 


I this drawing the artist shows you how Cheyer Bulking spite was assembled inside structure and then raised by derrick. | At left, 
{ck ine ticates the levels Trom which derrick was olin hobting sections the spice. At ght, how derrick wan fale C0 Ao 


How Engineers Crowned World’s Tallest Building 


SLENDER. spire of rustless steel 
tops the 1,046-foot Chrysler Build- 
ing, in New York City, which 

oflcially opened a few weeks ago. Many 

‘of those who see the shaft gleaming in 

the sunlight wonder how it was placed 

at the summit of the world’s tallest 
building. On this page our artist shows 
how this task, one of the greatest of the 

‘many engineering feats in the erection of 

the building, was accomplished. 

‘The spire, nearly two hundred feet 
Jong, was first built in sections by a 
bridge-building company. 

‘When the first section was delivered 


to the Chrysler Building, at street level, 
a derrick hoisted it to a set-back many 
stories high. Here it was seized from 
above by another derrick, and the process 
repeated until it reached the top of the 
building. ‘Then it was lowered down a 
central shaft, or well, to the sixtieth 
floor and braced upon a temporary sup- 
port of wooden beams. 

‘The assembling of the spire took place 
in this well. The second section, hoisted 
to the top of the building and lowered 
down the shaft, was made fast to the 
first with rivets. In like manner, the 
last section was added and spliced on. 


Finally the spire was complete. An 
cighty-five-foot derrick on top of the 
building grasped it by a special fitting 
riveted to its side, and the great spire 


rose slowly into place. 
One question about the unique spire- 
answered. 


raising feat remains to b 
How did the derrick that li 


drawing at the right, above, shows how 
it was raised two stories at a'time. Each 
time the steelwork of the building reached 
that height above it, the derrick was 
taken apart and its own boom used to 
raise the heavy main mast. 
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By 


MICHEL MOK 


This vivid account of how 
sound and action reels are 
made lays bare for you the 
secrets of a new 
Big trucks or planes rush 


industry. 


camera to scene of news. 


IX o'clock of a stormy 


a 


evening. Fire breaks out in 
the Ohio State Penitentiary 
at Columbus. Five thousand 
‘men fight for their lives behind melting 
prison bars. ‘Three hundred and seven= 
teen are killed in their cells by flames 
‘andl suffocation. 
T k the next o 
Carefree crowds fill the moving picture 


houses along Broadway, New York City 
‘There, 600 miles fromthe scene of the 
holocaust, only twenty-one hours after 
the first alarm, Pathé News pictures of 
the disaster are thrown on the screens. 
The theater patrons not only sce the 
harrowing sights; they also hear the 
shrieking of the prison siren, the hissing 
as water hits flames, the ‘howling of 
desperate prisoners, the crackling of 
burning logs, the thud of falling beams, 
the commands of Army officers and jail 
officials. More than that, they hear a 
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fe lecture by an 
expert on prison condi- 


ing its recurrence. 
‘With this remarkable 


achievement, considered 
a worlds record ia 

the speedy gathering and _presenta- 
tion of audible photographic news, 
the sound newsreel some weeks ago 
came definitely into its own as a “talking 
newspaper.” As a matter of fact, with 
the exception of a few “shots,” trans- 
mitted by special wire, the pictorial story 
was in the theaters’ before the New 


53 


Dramatic events from all parts of the world are seen and heard as 
the sound camera makes ft tim. Above, Harry Harde at hurk, 


York dailies had their pictures in print, 

Sound news, a by-product of the 
talkies, is only’ a little over three years 
old. The first audible picture report of a 
hews event was made on May 20, 1927, 
when Fox Movietone News recorded 
Lindbergh's historic take-off for Paris. 
‘A couple of days later, New York movic 


~ 


Sethe 
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Each step ia the process of making a talking newsrel is clearly shown ia this drawing. Ta upper left-hand corner t 


And the fnermediate stages between that point and its projection oa the 


rise above Roosevelt 

‘That same week a sound film of a West, 
Point drill delighted thousands with the 
martial band music and the clicking of 
hundreds of heels that accompanied the 


rhythmic marching of the cadets. A 
fascinating touch of realism thus had 
been added to the “news.” 

‘These pictures were made by way of 
experiment. The first_all-sound news- 
reel, also produced by Fox, was shown at 
the Roxy Theater, New York, in Octo- 
ber, 1927. It included the Army-Yale 
football game in the Yale Bowl, rodeo 
performers, some other news events, and 


‘rvea, wit the apparatus wed, ate presented 


a few thundering shots of Niagara Falls 
for good measure. 
‘Now the thi 


ny sight and sound that may 4 
thrill, or amuse you, from Admiral 
Byrd's ‘arrival, amid ‘cheers, at New 
Zealand from ‘Antarctica, and. buazing 
Army airplanes laying a smoke screen in a 
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sham air battle over California to 
the Prince of Wales's atest i 
game hunt in Africa and the cooing 
prize-winner in a baby show at 
Wildwood, N. J. 

‘A new United States Ambassador 
leaves for Turkey and tells what he 
means to do there. Aimee Semple 
McPherson, evangelist, returns 
from Paris'and gives her impres- 
sions of that city. ‘The baseball 
season opens in Washington, D.C., 
with President Hoover tossing out 
the first ball, Rin-Tin-Tin, barking 
lustily, performs for the’ children 
in a Buffalo, N. Y., orphanage. 
The Kentucky Derby is run at 
Churchill Downs; outboard motor 
oats race on the Hudson River. 
Mussolini decorates the air heroes 
of the Italian army. 

‘These and a thousand and one 
other things, occurring in as many 
places, you may both see and hear 
at your favorite movie house 
‘around the corner. Interna- 


txplorition, science, and ine 
wention; the world of fashion 


thrown in to vary and lighten 
the news menu. Here, then, 
is a complete animated and 


talking newspaper, 
Nowadays sound newsreels 
are issued regularly t 


weekly by three companies— 
Fox, Pathé, and Paramount, 
and’ shown’ in about 12,000 
theaters throughout the country. In 
New York, in the heart of the amusement 
district, sound news has a home of its 


Oe of the 
being ha 


news” is shown as it develops. In other 
words, the latest ‘sound-news flashes, 


Tato the den of wild beasts oes 
the talkie camera man to give you 
sound mavies of these creatures 
Here the King of them all i get 
‘ing bis looks and roar " 
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ie $25,000 trucks used 
id'on bonrd an ocean ste 


Fansportation 


rushed to New York from all parts of the 
country and sometimes from the ends of 
the earth, are inserted constantly into 
the films. ‘Since it opened last November, 
the theater has been crowded at every 
performance. 
‘One of the reasons for the success of 
this undertaking, and of sound newsrecls 
ever they are shown, {i the speed 
with which the pictures are screened after 
the events occur. ‘Sound news, of course, 
rust be hot off the griddle. A'stale news 
film is just about as interesting as the 
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sry the sound flim appara i here 
‘ the Old World 
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fre L SOUND NENS 
>”, PHOTOPHONE 


truck making a fil in he 
and of the petentiay’ on Welle 
Hatnd) East River, New "Yorks of 


wursday be 
‘To insure the swiftest pos 
sible service, the three news 
movie companies have built 
up elaborate organizations. 
Tn every important city in 
the United States, and at 
strategic points in’ virtually 
every foreign country, they 
have their representatives 


trained men with a keen 
sense of news and a thorough 
understanding of what inter- 
ests the American public. 

Every fast means of trans- 
he swiftest steamers, express 
lanes, and high-powered auto- 
brought into play to rush the 
films to the home plants in and near New 
York City, where all negatives are de- 
veloped, and later to distribute the fi 
ished product to the theaters. 

‘The foundations for their world. 
‘organizations were laid by the companies 
in the old “silent” days, But the advent 
‘of sound has revolutionized the business, 
Until three years ago, gathering picto 
news was a solo job. "All that was neces- 
sary to make news movies was one ex- 
pericnced man, a camera, a tripod, and 
Joni film magazine. ‘The.camera man's 
equipment in those days never weighed 

a hundred pounds. 

Sound recording, how- 
ever, involves the use of a 
good deal of elaborate 
machinery. “A miniature 
talkie studio has to be 
taken to the spot, where 
the news “breaks,” and it 
‘must be taken there quick~ 
ly. The, solution of this 
problem is the sound truck 
which, in effect, is a small, 
eutdoor sound’ studio on 
wheels. When you see and 
hear a sound news picture, 
no matter where it was 
taken, you may be sure, in 
nine cases out of ten, that 

4 sound truck was near. 
(Continued on pare 116) 
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a Cable in 
1d-Atlante 


The author of this article went 
as a member of the crew of the 
cable ship in order to get this 


id, first-hand story for you. By BURT M. McCONNELL 


Photos by Author 


JORN and twisted, an ocean cable Newfoundland cable offices. This they latitude and longitude was then sent by 

last winter lay buried under a layer did by measuring the resistan radio to the eable-repair ship, 

‘of clay two miles beneath the g y of the broken. secti Captain Livingston has been picking 

sreen, foam-capped waves of the of electricity they were capable up broken cables from the Atlantic and 
Atlantic, theee hundred miles east of Hali- ing—and comparing them with the Pacific Oceans for twenty-two years, and 
fax. Ttwas shattered by the terriicearth- Known capacity. and resistance of the he knows the value of time in such an 
quake that shook the Atlantic seaboard cable before it was broken. The exact emergency. Full speed ahead he drove 
{or a distance of 1,000 miles and put out 
of commission about half of the under- 
water communications between the United 
States and Europe. 

In New York and London, cable execu- 
tives and engineers held hurried confer- 
ences; sent olit urgent wireless messages 
to their cable-repair ships in various parts 
of the world. For years T had been won- 
dering how a broken cable was fished out 
of mid-ocean and spliced. Here, at last 
was my chance to see the job done. I 
shipped as a member of the crew aboard 

Yokn W. Mackay, the Commercial 
Cabie Company's vessel, commanded by 
Captain Livingston. 

Tuck was with me. Of the eight repair 
ships called to the scene from points as 
iar away as Panama and London, our 
boat was the first to reach the earth- 

juake’s epicenter, the point om the ocean 
floor diretly above the origin of the dis 
turbance. 


mined to within a couple of miles by deli Recting in the broken cable. ‘The grinding winches work for bo 


rithin a couple of miles wile the able ses slowly frm 
cate electrical devices in New York and ‘the bottom of the sea. In the bow, at upper left, stands Captain Li reich Bet 


ingston, watching the tke jo 
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the Jokn W. Mackay from the Bay of 
Fundy to the Grand Banks. Thirty miles 
from the earthquake’s epicenter, he and 
his navigating officer shot the sun and 
compared results. On the bridge. the 
officer on watch was getting the depth 
with a sonic depth-finder, the apparatus 
that sends sound impulses into the water 
so that they strike the bottom and arc 
aught, as it were, on the rebound. The 
depth is measured from the length of time 
itakes forthe echo to return to the 
On the deck below, others were sound! 
{ng with the time-honored lead and obi 
ing a sample of the bottom. The lear 
checked with the sonic depth. 
finder, and the sextant observa 
tions checked with the chart and 
the soundings. So far, so good; 
we sere within four miles of the 
cable. But the simple of the 
bottom was not so. reassuring; 
instead. of slimy, black mud, 
which they always had found 
at this spot, it was dark-brown 
clay! Had the earthquake 
changed the bed of the Atlantic 
to such an extent? Or had a 
landslide of unheard proportions 
occurred, burying the cable? 


E WERE directly over the 
westerly edge of the great 
submarine trough that runs from 
the mouth of the St. Lawrence 
River out into the Atlantic 
Skippersof linersand Newfound 
land fishing boats said “the 
‘ocean bed had dropped away”; 
that they were no longer able to 
reach bottom with their sound- 
ing lines. Plainly there was 
some exaggeration in this statement, for 
Captain Livingston found bottom at 
1,650 fathoms, the same figure that 
appeared on the chart. And right above 

the epicenter, at that! 
A dense fog slowly enveloped the cable 
ae No further observations were pos- 
le. But a mark buoy had been put 


over the side and anchored to the bottom. 
‘This buoy was six feet in diameter and 
capable of sustaining two and a half tons. 
It was picked up when the weather 
cleared; 


meanwhile, “drives” were made 
buoy as a guide. 
, 8 group of sailors were 


This dynamometer shows a strain of about 2.400 pounds when the 
srupael hook catches the cable. ‘That Is he gna to start retin 
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ing what looked like a huge iron 


flat-fish, with reverse 


to a clanking chain. ‘This, in turn 
as fastened to a jute-covered steel 
eable-rope, which was wound on 
drums below. Asspray freezes quickly 
fon deck in winter, much of a cable 
ship's machinery is in the hold 
Tn the tip of the forward deck, where 
any ordinary ship would have her bow 
sprit, the Johw IV. Mackay has three huge 
sheaves. Over one of these immense pul 
leys runs the grapnel rope, Fifty feet aft 
id under dynamometer pul: 
dynamometer which reg 
isters the strain on the 
‘eable-rope. When the 
indicator points to 
2,200 pounds, the cap. 
tain may be’sure th 
hehasa “bite,” that he 
hhas hooked the cable. 
Shortly after two 
o'elock, the fog lifted 
and the ship was at 
right angles to the 
broken cable and four 
miles distant. On the 
bridge Captain Living. 
ston was giving the 
course to the officer on 
watch. The exact ‘po- 
sition of the vessel was 
marked on the chart 
Then the Captain 
stepped down to the 
main deck. 
"Throw her over!" 
he shouted, and. the 


ay buoy to the shrewd 
omar location when a hens fag 


This buoy is use 
out thes 


300-pound grapnel fell with a plop into 
the gray-ereen depths. While the ‘fat 
fish” sank to the bottom, the 
mained practically stationary, ‘Then the 
engines were turned over slowly, and the 
John W. Mackay drove ahead at less than 
‘a mile an hour—greater speed might have 
caused the “flat-fish” to skip over the 
submerged cable. 


th the huge 
describing. an 
itself dragging a 


SON the tailing ine 
hook at the end, 
are, with the “flat-fish 
mile astern of the ship. 

‘The dynamometer began to register a 
slight strain, indicating that the grapnel 
was on the bottom, which was rather soft, 
‘There were now about 2,650 fathoms of 
cable-rope over the bow, and the Captain 
stopped paying out. ‘The deck crew lined 
the rail; they were the pick of Newfound. 
land and Nova Scotia fishermen—good 
boatmen and deck hands, and they found 
fishing for cable fully as fascinating as 
fishing for fish, and more profitable. Even 
the skipper, who had watched thousands 
of grapnels go overboard, found the game 
as intriguing as ever. He had been on the 
job thirty-six hours, without sleep; but 
that was not at all unusual. 

It was time for a new watch, and while 
a group of fresh (C 108) 


MERICA’S only planetarium, a 
million-dollar project, was opened 
recently on an artificial island in 

Lake Michigan just outside Chicago. 

‘A planetarium is a building in which 

5 of igh stars and 
planets, are projected against a dome by 
means of illuminated stereoptican slides 
to show spectators the movements of the 
heavenly bodies. ‘This is accomplished 
by a huge, scientifically accurate projec- 
tion machine. ‘The instrument contains 

119 lenses and the same number of small 

projectors. By manipulation of electric 

switches, these project 5,400 images of 
stars and planets against the white ceiling 
of the building, as they appear in their 
proper positions 

Thirty-two of the small projectors 
throw images of the stars; eighteen show 
nebulae and star clusters; two, the Milky 

Way; thirty-two print the names of the 

stars’ and their constellations in light 

against the dome while there are special 
devices for the planets of the solar system. 

Dr. Phillip Fox, director of the plane- 
tarium and former professor of astronomy 
at Northwestern University, lectures on 
the stars and talks to five hundred spec- 
tators in the auditorium as he operates 
the instrument. from an intricately 
structed switchboard. He also holds in 
his hand. an electric flashlight, a minia- 
ture projector, which throws ‘an arrow 
poi 

which he wishes to call attention. 
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Universe Whirls on Plaster Sky 


pew plantar, 
Ee"tuening his 
Bashlighe pointer 
at the stare Lele 
the new planear 
hum building 
rected om am at 
(Sal panei Lake 
Michigan. with 

deine cat 
Set to show the 
fom screen cel 
Ingl whsch tbe su 


Sei stars march 


yes $400, star images upon the white dome. Paul Lang, 


fam, wat brought from Germany to erect this 


Dr. For is inspecting the damb-ball shaped projector which is used in fashing 
‘lest images on the dome. The projector was made at the cost of $90,000 
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POPULAR.SCIENCE SCRAPBOOK 


News, pictures, and brief bite about unusual people, places, and 
things from all parts of the world are shown on the following pages. 


NEW YORK HAS THE 
ONLY SCHOOL FOR 
STONE CUTTERS 


A sroxx-currixe school, sa 
to be the only one of its 
kind in the country, is supported 
by prominent society people in 
the famous artisans’ center of 
Greenwich Village, New York, 
, for instructing talented 
Shildon” Lite yous sppect 
tices in the care of the sculptors 
who carved the stonework of 
the great_medieval cathedrals, 
these ambitious children receive 
routine drill in. the. technical 
mysteries of sculpturing stone. 
‘Woodearving,cabinet-making, 
and ironwork are also taught 
When. the pupils reach the age 
of ciphers, i they have given 
of their skill, jobs are 
procured for them. 


BITTER MEDICINES 
HIDDEN IN FOOD 


Swattowsxa bitter med 
cines may be made less un- 
pleasant by taking them in the 
uise of sea foods and other 
fishes, suggests Dr. Rene 
Loubatie, of Bordeaux, France. 
As an example he ci 

inoculation of oysters 
dine, the chemical element that 
is vital to the activity of the 
thyroid gland, Most sea foods 
contain some iodine, but often a 
doctor wishes to give his patient 
slightly more iodine than the 


deft pi surgery, 
Loubatie can open the shells of 
gysters and by the exercise of 

ill and care he can prevent the 

sibility of germs getting in 
Fe'then sonks the oysters for a 
few minutes in a solution of 
fodine until they have absorbed 
fan abnormal amount of the chemical. 

Next he washes the oysters in fresh sea 
water to restore their flavor. Enough 
jodine is retained in the oysters to make 
them acceptable “thyroid” medicine, and 
the disagreeable side of taking the re- 
quired dose is eliminated—if you like 
oysters, 

Dr. Loubatie believes that the value of 
many medicines is destroyed by their 
unpleasant taste, which upsets the 
stomach. Hence he recommends the new 
medical art of "therapeutic gastronomy,” 
which should conceal iron in omelets, 
secrete castor oil in salads, and perform 
other feats of kitchen magic in coaxing 
Patients to take noxious medicines. 


SIPPED BOOZE GIVES 
A SWIFTER KICK 


Expenniesrs have convinced a Spanish 
nes and other liquors 

‘when sipped slowly 
i, searching 

for the best way of giving stimulants to 
patients in a state of collapse, found that 
It he administered the alcobol drop by 
drop into the patient's mouth, he got 
prompt effects. Continuing his invest 
gations he discovered. that wines and 
beers give more spirited action when 
taken in the “drop by drop” manner. 
Dr. Calleyaz states that’ the rapid 


‘ede Bert He 


sffects obtained are due to the warming of 
the liquor by the throat, American doc 
tors, though, say that it is due rather to 
the fact that the mouth and. throat 
linings absorb alcohol into. the bloo! 
more quickly than do the linings of the 
stomach, ‘The “sipping” habit is becom. 
ing popular among Spanish workmen and 
peasants, according to reports. 


Porutar Sctesce MonTHLy is always. 

ased f9 answer questions on any sub- 
Ject within its field if readers will address 
their inquiries to the Information. De- 
partment, Porvian Sciexcr Mowrit, 
381 Fourth Avenue, New York, inclosing a 
Stamped, self-addressed envelope for reply. 
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Historic Scenes 
Shown 
in Fine Models 


News and events of long ago 


re-created in mi: 
master craftsmen for Mu: 


p thse I 
Fema Ive Bell Taw 
fem scene which wil be 
Shown at the City. Mu 
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Ta the days when transportation 7 
‘een were brought fom hd, nd stun of ol 
‘sci the Sekt breed and closing were motel for 
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MASTS PLAY BIG PART IN AMERICA’S 
EFFORT TO DEFEND YACHT CUP 


Wire builders were ca 


America’s four cup defender yachts w 
taller masts than ever seen before, th 
solved a problem unique in marine de 
sign, 

These boats, of which the t one 
will defend the famous Am cup 
against Sir Thomas Lipton’s Shamrock 1 


next September, wil all have spars mo 
than 160 fect high (P. S. M., July ‘80, 
Py 61). How the enormous masts were 
made has just been revealed in detail. 
‘They are not, like those of old, hewn from 
one great tree, but are composites. 

‘The masts for the Weelamoe and the 
Enterprise (the latter subsequently re- 
placed with a spar of metal) were built at 
the Nevins Shipyard, City Island, N. Y., 
fof straight grained spruce. The’ pieces, 
carefully machine planed, were spliced to- 
gether with along taper ox sar ont the 
tof which is made by planing the joint 
bby hand, so as to obtain perfect contact 
for gluing. Tt took about ten pieces 
spliced together to make the necessary 
Jength. 

‘The building up of the mast was done 
in four separate operations, Two separate 

uarters were glued together and after 
the glue had set, the inside was shaped 
out concave. The two separate quarter 
sections were then glued together, making 
the half of the mast. In like manner the 


other half was prepared and then the 

two halves were glued together, 
‘The finest quality of casein joint glue 
It was applied cold with 


was used. 


together under pressure by the use of 
iron quick-action clamps until the glue 
set. The clamps were spaced about ten 
inches apart. A dozen men were needed 
to spread the glue. The casein glue used 
is made from the curd of milk and is 
waterproof. 

‘The second method of construction, 
that used in making masts for the Vantec 
and Whirlwind, is entirely different. Each 
mast consists of eight sections with sep- 
arate pieces. From 400 to 300 pieces are 


glued together for each mast 


ight members were 

s! up, then resaved 
and the joints staggered and 
glued again; in like manner the 


curved 
Thirty to 
needed t0 sp 


ns were built up. 


apply the chain el 
A novelty in mast construc 
to the & halt of 


duralumin, which was to be 
tested at this writing. 


le view of the Ealeriise mast in procems of 
tee Nate the th 


vie of Pra des was reid dw 


‘the rangement of Use piece is eaey shown. 


36-FOOT PRESS MAKES TRUCK FRAMES 


“Truck frame pres, Miagest of is Lind in the world, 
6 “Tet ‘hgh sed weighs 800,000 pounde 


Sox men, each sic feet tall, stand- 
Ing on top of each other would only 
Fas reach rom ort the ep 
Hr 'pieanllc press recenly com 
pleted’ ata. mid-western plant for 
Feoping uke frames of sul trucks 
‘The dightest turn of the huge 
wheels ‘Tht work the, mechanical 
Tnonstereausesa pressure of 3,300,000 
pounds, the weight of « large reght 
FEcometive, to be exerted at the Bot 
toms The clutch mechani, for 
throwing the press into. gent is 
controled by an'air valve which & 
{hreesyear-old child could operate, 


RADIO MAKES STATE 
ONE POLICE STATION 


Soow the State of Michigan will 
‘open a high-power radio station to 
help police catch crooks. Authorit 
for the 5,000-watt installation 
Lansing, Mich., has just been 
granted by the Federal Radio Com- 

‘State patrol automobiles carrying 
radios will be able to pick up the 
station from any point in the state. 


Avewsr, 1930 


PLANETS ON UMBRELLA 
MAKE ASTRONOMY EASY 


A wew invention for amateur astron- 
comers is said to make self-instruction 
in the secrets of the skies easy and ab- 
sorbing. It is a homemade planetarium, 
which reproduces in miniature the dome 
of the heavens, showing the planets and 
constellations mapped out in their proper 
positions. 

‘The unique contrivance was construc~ 
ted by a New York City inventor from 
simple frame parts of metal and wood, 
while an old umbrella hood served for a 
dome. It rests on wheels so that it can 
be moved about without difficulty. 

‘Attached to the frame is a series of bar 
magnets placed in line with the wooden 
strut which supports the umbrella dome, 
If the device is held off the ground by a 
string, these magnets swing the frame so 
that the center point of the dome points 
directly at the North Star. The astrono- 
mer in this way obtains his bearings, and 


Inomemade planetarium, Clement Engel 


New Vork inventor, rake study of astronomy easy 
fs ready to study the stars by verifying 
their positions according to the carelully 
labeled map on the inner surface of the 
‘umbrella dome. 


5,600 THEATERS WILL 
SHOW TALKING FILMS 


How far talking movies have swept 
silent pictures from the screen is revealed 
in figures recently. given the Society of 
Motion Picture Engineers. ‘They show 
that at least 5,300 theaters—three 
fourths ofall the motion picture theaters 
inthecountry—willbewiredforsound reels 
by the end of 1930. The total installations 
of sound apparatus. in movie houses 
throughout the world will probably reach 
22,000 by this date, itis also reported. 
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wx haunts of the marine under- 
world are an open book to Do 
Beck, an amateur artist {rom 
more, California, who is sketching as 
many scenes of sea life as possible 
during her round-the-world trip. She 
to place her bi 

the water in order to 
ring before her eyes a. moving pic- 
ture of activities of marine life. Her 
i is to have upon her return 
tw the United States a unique collee- 
tion of pictures, showing the life of 
exotic ish that make their home in 
strange corners of the globe. 


Baruixo fashions in the course of 
centuries have seen many novelties, 
but it remained for a Los Angeles, 
Calif., designer to think of this new 
headgear, which is a combination eap 
and face mask in one. 

‘When the first wearer recently ap- 
peared on the Los Angeles beach, the 
startling, round eyeholes 
of the mask might have 
suggested to a fanciful 
observer the appearance 
of a feminine Martian 
or a lady robot. Ds 
its oddity, the mask 
serves the practical pur- 
pote of protecting the 
yes and ears in diving 
Celluloid eyepi 
out the water. The low 
er portion of the mask 
covers half the swim- 
mer’s face, leaving the 
noseand mouth uncover- 
ed. It may be turned up 
when not needed, 
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USES PERISCOPE IN SKETCHING FISH 


‘waters along the shores of the island of 
Ceylon. ‘She is making her sketches ax 
nearly accurate as possible for the purpose 
of adding to their scientific, rather than 
their artistic, value. 


HAILSTONES LAST A YEAR 


Haresrowes that did a million dollars’ 
damage in Moundsville, W. Va., a year 
ago last March, are still in existence, 
dozen of them may be seen today in the, 
ice cream cooler of a Moundsville store 


‘he picture shows “Miss Meck, Maced there after the storm, they ba 
her native guide and assistant, been kept by electric refrigeration as large 
sketching the fish found in the tide and firm as when they fell 
CAP AND MASK IN ONE 
PROTECTS DIVER'’S EYES ° 


‘This seine cap and mask may not be beautiful but it protects 
the eyes with celluel windown, Mack ture up when not needed, 
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Fifteen 
New Ideas for the 
Housewife 


Where fo put the ot i of 
braking dish isan annoy! 
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We Take You Behind the Scenes 


WO articles in this issue are 30 clearly illustrative of our 
Imethod of gathering news and facts for you that we car= 
hot resist pointing out the story behind them. 

Some time ago We suggested to Asson Jordan that he write 
for us 4 comparison of fying In gliders and in power airplanes. 
Jordanoff confessed that modern soaring fight fn sailplanes was 
tama nw to im, although ead made afer abort hops 
inhomemade gliders as a boy.” And of course he was as unvel 
ing to write on soaring without actually flying a modern sal- 
playe as we were to permit him to do so. 

“There were a few training gliders but no soaring ships arowrsd 
New York, oo we got in touch with W. Hawley Bowls peemlcr 
‘American glider plot, at San Diego, Calif, Bowlus replled that 
ite had a saifplane we could use~the one, in fact, in which be 
had taught Lindbergh to glide, the one in which he had made 
the American soaring duration record which he described in 
the june Porta Seuesce Moxritty. We bought this plane 
fror Bowlus for Jordanoll’s use. It was rushed across the con- 
tinent from the Paciie coast. Bowlus came with f and under 
his instruction Jordanof lew the glider and learned the new and 
perfected modérn technique. You have the story that resulted 
on page 36. 

“Phere is another story into whose workings we want to give 
you a peep. Its the one by Burt M. McConnell describing the 
work of cable ships in recovering and splicing broken ocean 
fables, Tt would have been easy for McConnell to have gone to 
the cable company and let someone tell him how the work fs 
dong nse, thou, he shipped asa member ofthe roo 
‘cable ship, and went through the cold.an ‘as 
hard work. in consequence, his story is writen for you with the 
Stamp of truth and verity and i ich with color and lie. You 
will tad it on page $6. When Porotax Scuzsce Moxuty de- 
Sides to do-a thing, halfway methods are not sufficient! 


Ninth Planet Is Now Pluto 


[HE .new; ninth planet hitherto known only as Planet X has 
officially been christened. Its name is Pluto. 

‘This announcement from the Lowell Observatory, Flagstafl, 
Ariz,, which found the new planet, disposes of any doubt that 
the discoverers were not sure of their planet. Some weeks ago, 
reports gained wide circulation that the Observatory’s director. 
Dr. V. M. Slipher, doubted that this was really a planet. Vigor” 
ously ‘and promptly, he declared that he had been misquoted. 

In choosing the name Pluto, members of the Observatory 
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wisely followed the tradition of taking names from Roman 
mythology, as had been done in naming the other planets. It 
‘was fitting, they considered, that the outermost planet in the 
blackness of far space should be named after the mythological 
‘god of the region of darkness. An odd consideration confirmed 
the choice. “Astronomers, among themselves, abbreviate the 
names of planets. By coincidence, the abbreviation of Pluto, 
PL, happens also to be the initials of the late Dr. Percival 
Lowell, whose predictions resulted in the planet's discovery. 


Much Talk Suits the Senate 


"HE, United States Senate, which should lead and not lag 

in the march of scientific progress, recently voted to throw 
‘out of the Capitol the modern, efficient dial telephone and go 
back to the ordinary instrument, 

Dialing a telephone requires definite action and gets quick 
results. Getting a number on the old phone is accomplished by 
much talk and a lot of waiting—but this, ater all, is the conven 
tional method of Senatorial procedure. 

We wonder how long it will take the members of the Senate to 
discover that the ordinary telephone is obsolete and that within 
a few years it will pass into oblivion to keep company with the 
dodo bird, the stagecoach, and the mustache cup? 

This latest example of the attitude of the Senate toward inven- 
tive p ‘makes more understandable the reasons why our 

mnal legislators have permitted the United States Patent 
tiesto fal ino the dagrhetal condition we have deere is 
the last three issues, 


A New Angle on Television 


10 HEN standing at the water's edge and disconsolately 
clucking to her brood of chicks suddenly become ducklings 

is more surprised than are some inventors, 

Inventions have a queer habit of turning from chicks to duck- 
lings. Often they satisfy a need unthought of by the inventor, 

Perhaps television may prove to be one of these changelings. 
Both inventors and public first conceived television to be a de- 
vice that would make it posible fora man to see football game 
without freezing almost to death in a cold 

11 looks now as though television is heading in a totally dif. 
ferent direction. The latest developments, as outlined in the 
article on page 1S, would indicate that television may itself be- 
come an accessory to stage illusions in one form and a means of 
defeating the aviation fog hazard in another. 


A Gallant Airman Passes 


"THROUGH the death of Henry J. (“Buddy”) Bushmeyer 
Set mamth Austen avin lat one ott roe le 
turesque and bravest figures. Though a product of the old 
“lying circus" days, Bushmeyer was by no means a mere 
“stunt man.” As instructor of parachute jumping at Roosevelt 
Field, N. Y., he taught hundreds of student aviators the use of the 
ute. The fate which decreed that he should lose his life 
in a plane crash the one time when he was not provided with 
this life-saving device seems, therefore, all the more ironical. 
Porvtan Science. Montuty deeply regrets the passing of this 
fearless airman. It is grateful that it was privileged to pub- 
lish the story of his remarkable career. 


Heating Homes with Gas 


OG fireplaces, Franklin stoves, coal furnaces boilers. with 

‘il-burners—so runs the history of heating the American 

home. And now we seem about to observe still another chapter 
in house heating. 

Gas heating is the most modern way of keeping a home warm 
in winter. A mechanical brain, styled a thermostat, automati- 
cally regulates the heat, relieving the householder from the task 
of manipulating drafts.” There is no fuel to shovel, no delivery 
problem, no ashes to carry out. ‘The gas comes underground 
from the city mains, just as water is tapped from the city pipes. 

‘Gas house-heating is not new in itself. Wealthy residents 
have used it for years in cities where ‘manufactured or artif- 
ial gas is supplied. But gas now is becoming more sory 
available through the piping of cheap natural gas from well 
hundreds of miles distant. An article on page 23 of this issue 
tells how these enormous lines, veritable aqueducts of fuel, have 
been built during the last two or three years. They seem likely 
to make over the habits of a large part of the American people. 
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Headphones for Modern Sets 


Fig. 1. By beng the band to fit the 
ia ‘habe morn oe Sour a's ie 

there were few loudspeakers 
I and no good ones. Everybody 
listened with the aid of head~ 
phones, and illustrations of the new- 
tt sets of that period usually pic- 
tured several people attached tothe 
receivers by headphones. 

Most people, “however, found 
headphones nuisance and the de- 
velopment of the loudspeaker pro- 
Cede 40 rapidly that today’ the 
headphone is considered a relic of 
the past, Tt happens, though, that 
headphones make possible certain 
results, that cannot be obtained by any 
other devi 

For satisfactory reception late at night 
without disturbing sleeping members of 
the household nothing can beat a pair of 
headphones. If one member of the family 
is particularly keen on listening to a pro- 
gram that is objectionable to the rest of 
the family, headphones solve the prob- 
lem. Partially deaf persons can get satis- 
factory reception by the aid of head- 
phones. 

Tt is simple matter to apply a pair of 


THE carly days of radio 


eats or plug connections marked 
er” receive the flexible cord ti 
which connete othe Wie ea ot 
the dynamic speaker. 

With such an outfit headphones can be 
used for reception late at night or for 
hunting for distant stations merely by 
removing the cord tips and inserting 
in place of them the headphone cord 
tips. The step-down ratio of the ou 
put transformer will reduce the ampli 
fication, when connected to the head- 
phones, to satisfactory ear volume and 
will also reduce the hum in the same 
proportion. 

Up to fifteen or twenty pairs of 
headphones can be connected in paral- 
lel in this manner and the method 
therefore works out well in a small 
hospital where it is desired to allow 
that number of patients to choose as to 
whether they want to listen to the 
radio or not. If all of the headphones 
are of the same make the volume can 
be set for one pair and it will then be 
right for all the rest. 

‘The loudspeaker itself cannot be 


Fig. 2. Late Iisteners or distance hunters 
i use Beaiphones ad not distr other 


used with the headphones 
connected in this manner be- 
cause the low resistance of 
the loudspeaker voice col 
‘ould reduce the volume lev- 
lin the headphones too low. 
When the output trans- 
former is part of the dynamic 
loudspeaker unit or the cot 
struction is such that it. is 
impossible to get at the voice 
coil connection, the arrange- 
ment shown in’ Figure 3 can 
be used. This will work with any set 
having push-pull amplification in the last 
stage. A wire is brought out from each of 
the P terminals of the two power tube 
sockets, and if itis impossible to get at the 
power tube socket terminals a piece of 
fine wire can be wound around the prong 
of the tube. The plate prong always is the 
‘one that fits in the small hole to the right 
of the pin on the tube base when looking 


fy 


Fig. 3. Diagram showing how to connect phones 
‘whee voice coll connection cannot be reached 


Reception late at night 
calls for silence, and 
headphones come into 
their own. With most 
sets loudspeakers can 
be disconnected and 
earpiece attachment 
made at binding posts. 
Hook-up when you 
can’t reach voice coil. 


By 
ALFRED P. LANI 


Fig. 4. Soldering the protective condensers when a headphone 
‘connection has heen made an shown fn detail in Figure 3, 


down from above. These two wires are 
connected to condensers Cf and C2 re- 
spectively. Condensers should have a 
rated working voltage of not less than 
400 volts D. C. and a capacity of not less 
rads each, 

‘The lower portion of Figure 3 shows the 
saat acaact Soca aan ae 
pair of phones. In order to keep the 

uniformly distributed, the phones must 
be connected in a series parallel connec- 
tion. Only certain numbers of phones 
work out properly in this arrangement. 
One pair of headphones is connected as 
shown in the upper portion of Figure 3. 
Four pairs of headphones should be con- 
nected as shown in the lower section of 
the diagram. ‘The condensers Cf and C2 
are eliminated from this portion of the 

jiagram to save space. 

“The use of one or several pairs of head- 
phones in this way does not interfere with 
the normal operation of the loudspeaker. 
By inserting a variable high resistance 
that can be adjusted to put as much as a 
rillion ohms in the circuit at point 
Fig. 3, the headphone volume can be set 
independently of the loudspeaker. 

By bending the head band as shown in 
Fig. 1 to fit the head, phones can be made 
so comfortable that they can be worn for 
hours at a time. 
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HELPFUL HINTS FOR RADIO FANS 


Keep Voltage Even in Your Set 


Changing Current Gives Bad Reception and May Ruin 
Tubes. Temporary Repairs of Audio Transformer 


this country, from which electric 
radio sets draw their power, is 
nominally rated at 110 volts, ‘This is the 
standard electrical pressure the power 
nies try to maintain. Unfortu- 
fately, however, the actual voitage atthe 
wall plug to which you connect the radio 
set is practically never exactly 110 volts. 
If you are lucky the variation may not 
be over five volts either way; 
from 105 to 115. In some particularly 
favorable locations the voltage variation 
may not be over three volts either way. 
In many neighborhoods, however, the 
voltage variation greatly ‘exceeds these 
figures, especialy if your home happens 
to be located near the end of a branch 
power line that fs heavily loaded, At 
five o'clock the voltage may read 112 of 
115, ‘Then darkness comes on, everybody 
starts using electric current’ for lights, 
and the voltage may drop in some cases 
below 100, ‘Then later people begin to go 
to bed and shut off the lights and the 
voltage starts to rise, At ten or eleven 


Te electric light current supply in 


o'clock it may go as high as 120 or 125 
volts, 
‘These variations in voltage are, of 


course, objectionable even for electric 
light service, because an electric light 
bull gives maximum light economy con- 
ent with adequate life only when 
‘operated at normal voltage. On low 
voltage, the light produced by the heated 
filament drops off much more than does 
the flow of current, so that you pay more 
for the same amount of light. On excess 
voltage the situation is reversed, and 
you get more light for the money’'than 
you do on normal voltage. This is 
more than offset by the fact that the 
electric light bulbs burn out rapidly. 

In the radio set, subnormal voltage 
meansa slight lack of sensitiveness and 
a lowering of the volume output. 
Excess voltage is much more serious, 
since it results in rapid exhaustion of 
the expensive tubes in the set; and, in 
extreme cases, may cause condenser 
breakdowns. "It is always desirable, 
therefore, to operate any set on lower 
rather than higher rated voltage. One 
way to obtain this result on lines 
where the voltage varies considerabl 
is to add a controlling resistance, suc 
as is shown in Figure 1. 

There are many types. Some are 
straight, resistances and reduce the 
voltage in the same proportion whether 
excessive or normal. Others have slight 
compensating action so that they are 


Fig, 1; Controlling resistance device which is 
teed to heep even voltage flowing Into set 


= B C’s of Radio 


ary, aie ome current to Howe 
‘Krough condenser of aay capac: 
ings “Phe larger the capacty of the 
Condenser athe er the fre 
eency of the current in eyes er 
SScond, the grester the flow ef cor. 
rent AO tmicrofared ‘condenser 
Sil allow’ minute amount of care 
rent ta flow i frequency i ty 
‘yelen, but the same condenser wil 
Permit flow of» big amount of cur 
feat ifthe frequents ie several sil 
tion eyeles per 


Fig. 2. By following divectons in this diagram. 
tempocary repair of ado tramdormce can fe a 


more effective on excessive voltages. 
Eventually radio vacuum tubes will be 
produced able to stand any excess voltage 
Usually encountered without suffering’ a 
shortening of lite, 


TRANSFORMER REPAIRS 


Witex the ordinary radio set breaks 
down the first and niost difficult job is 
to locate the trouble. Loose or broken 
connections once found are easily re- 
paired but if, as is often the case, the 
trouble turns’ out to be an audio trans- 
former that has gone bad, it is next to 
le to repair the delicate winding, 
re 2 shows a method of repairing 
temporarily an audio transformer. Con- 
denser C should have a capacity of from 
‘006 to 01 microfarads, and in_an emer- 
sency even a half or one microfarad con- 
denser can be used, If the primary wind- 
‘on test is open circuited and will not 
carry current, connect. resistance RY 
between the P and B terminals of the 
primary winding. ‘The value of this 
resistance should be 100,000 ohms (o 
tenth megohm). If the open circuit is in 
the secondary winding, connect resistance 
2 across the G and F terminals. Resist- 
lance R2 should have a value of from 
500,000 ohms down to 100,000 ohms. 
If both windings are out it will, of 
course, be necessary to use resistances RI 
and R2, which will convert the circuit to a 
resistance coupled stage of amplification 
instead of a transformer-coupled. stage. 
‘The amplification will be reduced in any 
‘ase because the use of C and RI or C 
and R2 converts the unit to an 
impedance-coupled stage of amplifica- 
tion and neither impedance nor resist- 
ance coupling will give the amplifica- 
tion obtainable from the transformer, 


SHORT CIRCUIT TESTS 


Ix CHECKING over a radio set that 
no longer operates as it should the 
beginner often is fooled. You may, for 
instance, make a test to determine 
whether current is flowing from one 
point to another and find that this 
portion of the circuit 
apparently is in good shape when 
it actually is out of commission. 

In order to make sure that the cur- 
rent is lowing by way of the wiring 
‘you wish to test, check over the circuit 
and if there is any other possible path 
bby which the current can flow, dis- 
connect the wiring 


Aveuss, 1930 


When a dealer testa 
2 be and tells you 
ies mod. you have 
{ee you know Some: 
thing about” (bes, 


Don’t Buy Radio Tubes by Looks 


By 
JOHN CARR 


IN you go to buy a vacuum 
tube the chances are you tell the 
clerk the kind of tube you want 


He pleks on off the shelf, unwraps it, and 
sticks it in the socket of the test outfit 
After the tube lights up he turns various 
switches and presses some buttons with 
the result that the pointers on the dials of 
the test set wriggle back and forth. Then 
he takes the tube out of the socket, puts 
it back in the box, and takes your money. 

Unless you. know something about 
tubes this testing means nothing to you. 
If the dealer says that the tube is good, 
you have to take his word for it. That is 
‘one reason why it pays to avoid gyp deal- 
crs and tube bargain sales. 

In one way, at least, a vacuum tube is 
like a storage battery or a book. You ca 
not judge the value of a storage battery 
by its appearance nor a book by its cover. 

‘While accurate workmanship is desir- 
able in any product, a clean-cut, sym- 
metrical appearance, nicely polished 

;, and shiny prongs mean little ina 
vacuum tube. What counts isthe 


Fortunately the meanings of these terms 
are relatively simple. 

"The ordinary ‘three-element vacuum 
tube i, after all, only a sort of an auto- 
matic valve for turning on and off elec- 
treal current. ‘The filsment or cathode 
shoots outa stream of electrons when iti 
hte“ rns, am he 
lament to the plate, produce what we 
term a flow of electric current. The elec- 
trons must go through the grid in order to 
reach the plate and the grid isthe clec- 
trical valve. Any change in the voltage 
applied to the grid results in a change in 
the flow of the electrons. 

“The amplification factor of the tube is 
1 numerical expression for the reation 
between the change in current flow caused 
by «change fa grid veliage compared 
with a change in voltage applied to the 
plate tasers to cause the same change 
Ercarrent tow. 
pall; ot xamole, om oven, tube the 

current re alias 
Irth a change of five volts on the rid and 


Shiny Outside Means Little—What Counts Is 
Durability of Electron Producing Filament 


it required forty-five volts change in the 

late voltage to make the same difference 
the plate current, then the amplific 
mn factor would be forty-five divided by 
five, or nine. 

Ail of these qualities of a vacuum tube 
are governed by the quantity of the flow 
‘of electrons from the cathode and the size 
and spacing of the grid and plate, and 
quality in a radio tube implies accurate 
construction and spacing of the elements, 

Figure 1 shows a test hook-up from 
which these figures can be determined for 
4 particular tube. In this case a 227 tube 
isshown in the usual Y-type socket, which 
has five holes. ‘The heater connections 
marked H areconnected toa two-and-one- 
half-volt alternating current transformer. 
The P terminal of the socket is con: 
nected by way of a meter, which reads to 
thousandths of an ampere (milliammeter), 
to the plus terminal of the B battery: 

The cathode terminal is connected 
to the minus end of the B battery and to 
the plus end of the C battery. The grid 

terminal of the socket is connected 


durability of the electron-produc- 
ing cathode or filament, the accu- 
rate spacing of the elements, and 
the degree of vacuum in the tube. 
Mechanically the only external 
requirements of a vacuum tube 
are that it shall fit the socket, 
that the leads be properly sold 
ered to the prongs, and that the 
‘glass portion is firmly cemented 
to the base. 

~ The operating characteristics 
of a vacuum tube in a radio cir- 
cuit, which give it i 

make your set bring in the broad~ 
casting, can be determined only 
by electrical tests. These qualities 
have fancy names, “amplification 


to the arm of a single-pole double- 
throw switch. In one position the 
switch applies the C battery volt- 
‘age to the grid of the tube, in the 
other the grid is at zero voltage. 
‘When the switch is in a position 
where the C voltage is applied to 
the grid, there will be a certain 
flow of current registered on the 
meter; when the switch is turned 
to the other position, reducing 
the grid bias to zero, a much 
larger flow of current will benoted. 
What counts, of course, is the 
difference between the flow in one 
position and in the other position, 
and the readings indicate 
whether or not there is a suf- 


factor,” ‘mutual’ conductance,” 
‘plate impedance,” and so on. 


1 show the dectron 
eratcs fn the 


‘and to deter 
‘persion af the 


ficient flow of electrons from the 


tube. cathode. 
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$150.00 in Prizes for Letters about Cars 


HAVE been wondering for some time just how much 

you, the readers of Porvtar Scuxxcz Moxruty, 
actually know about what goes on under the hood of an 
automobile: whether you choose your cars by the looks 
of a fancy paint job or a stylish body. or whether you 
pry into the innards of the car to judge the merits of the 
‘machinery that makes it go. 

So Thave induced the Editor to offer a prize of $75 for 
the best letter. of not more than 300 words, telling why 
you bought the car you now own. ‘The writer of the 
‘second best letter will get $25 and the writers of the five 
next best letters will get 810 each—seven prizes in all. 

‘The letters will be judged on neatness and on the skill 
ani accuracy with which you state your reasons for 
choosing the ear you own. ‘The Editor says there are to 
he no restrictions except that you must be the owner of 


the car about which you write. You do not have to be a 
subscriber of Porvian Sctexce Mowtitty nor even pur- 
chase this issue from the news stands. Of course, I won't 
count any entry from any member of the staff of Porvtan 
Sctexce Moxtutx. “Gus Wilson” and the technical 
staff of Porvtan Sctesce Moxtuty will act as judges 
and their decision will be final. If they decide there is a 
tie for any prize, the full amount of the prize will be paid 
to cach tying contestant, 

Address your letters to me, care of Popular 

Monthly, 381 Fourth Avenue, New York City, and 

bbe avre to mail them not later than August 15, 1930, 

‘ax the contest cloaca on that date 

Please give me the real dope, not just a lot of words 
copied from a catalogue or advertisement! 

Maney Bows, 


Gus and Joe 


Are Real 
Live Men 


the Model Garage actually exists. ‘The 
answer to both questions is yes. 
‘The Model Garage is located in a 


town not far from New York City. 


But don’t ask me to tell you what 
their real names are or where th: 


By MARTIN BUNN 


ANY readers of Porctan Sex 
‘Mowruy have asked me if Gus 
Wilson is a real, live man and if 


their place of 
forel Garage. 


Guy lives and, tears 
‘ach thay and bs oy 
psa his knowledoe 
CONot hie costomer 
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sarage actually is located. Tean't 
do it because years ago when this series 
of stories first started, I promised never 
to reveal these facts, 

Tecan assure you, however, that I have 
done my best to describe “Gus Wilson” 
as he really is. Even the drawings of Gus 
which illustrate each story look like the 
real man because they are made by an 
artist who knows him, 

‘The incidents in the stories are taken 
-directly from the veteran auto mechanic's 

‘While T cannot reveal “Gus's” real 
name or where he lives and works, I can 
without any breach of confidence tell you 
a litle about hig pest history. 

“ mn” grew up with the auto- 
mobile industry. When Duryea was ex- 
perimenting with his frst gasoline buggy 


“Gus Wilson," then a young man, was 
investigating ‘and incidentally oveshaul- 
ing. one of those funny little steam ve- 
hicles that had to stop at every horse 
trough while the driver sucked into the 
pump, alls an glans of eater. 
imp, water. 

PAWhen the first electric hansom cab 
hummed and groaned its snail-like course 
over the streets of New York, Gus was 

water to the batteries, sand- 

the commutators of the motor, 
And otherwise mothering these. clumsy 


His wrist still is a little stiff because 
years ago the huge one-cylinder engine of 
a Northern runabout (a itor of 
the original Oldsmobile) kicked back and 
broke several wrist bones. 


He has worked on almost every 
an automobile ever made, and 

all his experience he remarked, a while 
ago: “I'm learning some new queer kink 


about a gasoline motor every day 

Like many exceptionally generous and 
kind-hearted men, “Gus Wilson” hides 
his friendliness under a gruff and growin; 
manner, “His bark, however, fs much 
worse than his bite, and he is always will- 
ing to give all the information at his 
‘command to any motorist who is honestly 
striving to get better results from his car, 

T feel safe in saying that motorists in 
general would be a lot better off if all 
‘auto mechanics had as much skill and 
knowledge of automobiles and. took as 
much genuine pride in fine workmanship 
as does “Gus Wilson.” 
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POPULAR SCIENCE. HOME WORKSHOP 


Articles on Furniture, Models, Toys, Sporting Equipment, and All 
Forms of Craft Work—Better Shop Methods—The Shipshape Home 


How to Put a Ship in a Bottle 


Making a full-rigged model 
that folds so as to enter the neck 


ig. 2, Arra 


ing the vexing with 
evi.” Note tl 


the threads, whi 


By E. ARMITAGE Met 


“ ‘OW did it get there?” is the 
question always asked when a 
ship model in a bottle such as 
shown in Figs. 2 and 3 is 
placed on exhibition. You will observe 
the curious minded examining the bottom 
of the bottle to see where it was cut to 
admit the ship, or they will even inqui 
if the bottle was blown around the ship. 
But there is no fake about it; everything 
oes through the neck. With patience 
and determination, anyone can make this 
curious and always mystifying type of 
model 
First, get a clear glass bottle and clean 
it inside and out. “If the neck is large, 
the work will be easier; if small, 
the result will be more intriguing 
‘Although any kind of ship can 
bbe made, this work was in fashion 
among the: Sippar sip salons, 
therefore a clipper, especially as 
Kes ong. and’ slender, is well 
adapted to the purpose. "We shall 
describe a full-rigged ship. It will 
not be exactly to scale, but the 
closer one can keep to the correct, 
scale, the better the result. 
Larger drawings, w 


fifty cents for Porutar ScrexcE 


log wire while the ull is held ia positon with beavy wire 
(the masts andthe hull hook are hekd with the left hand 


A 


8100 IN PI 


Construct a ship model in a bottle 
and enter it in the Porvuan 
Screxce Moxtuty Ship-in-a- 


Bottle Contest. For further par- 
ticclars and rules sce page 99. 


‘The hull is slightly more slender than 
the usual shape and cut off a little below 
the water line. It should occupy not 
more than half the neck of the bottle 
‘The top should be cut into so as to leave 
the bulwarks standing; this also gives 


——_— 


feted, be 
the bate, 


ts and gear 
owed as shown in Fig, 5 
sh the hull to any clipper 
se; usually, just Black 
(or green’ below the 
line, Deck houses, lifeb nd 
tcering gear can be added if desired 

Since the hull will later be set in putty 
in the bottle, you must ascertain what 
the distance will be from the deck, when 
in position in the putty, to the inside of 
the bottle, so that the masts may be as 
Tong as possible yet not too long to stand 
upright. 

‘The masts may well be in one 
with steps cut in them to represent the 
Jowermast, topmast, topgallant mast, and 
royal mast. Make them as slender as you 

in with suficient strength to allow them 
to be strained on after the necessary holes 
have been drilled. Straight grained hick- 
ory, birch, or maple is suitable. These 
suggestions apply also to the bowsprit 
and jib boom. 

‘The yards, spanker boom, and gaff are 
nicely rounded lite sticks, tapered to the 

‘The principle of getting the ship in is 
merely this: All the masts have to fold 
down’ on the deck and then be erected 
when in the bottle by means of the 
hauling stays, 

Each of the masts should have 
m and crosstrees of wood, 
or fiber—and “caps. as 
You like. Above and be- 
lo the Grosses of theforemast, 
les pass through what appears 
to be' the division ‘between. the 
lowermast and the topmast (see 
Fig. 4). Also drill the fore-and- 
ait holes as indicated for the 
stays, as well as a small hole for 
the futtock shrouds below where 
the top comes, and holes for the 
its, 
The mainmast will be drilled in 


The bottom 


Mowtuy Blueprints No. 121 and 
122 (see page 103). 


the same way, with the addition 
of athwart holes for the mizzen 
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BOWSPRIT RIGGING 


HE 


coming 


ray to act 
through the 
opening beneath as shown 


No. 9 needle with 


neatest 


tthe masts from 
forward when hoisted. 
to bore holes 


‘Thread 


Rees 


alt 
ie 
IE 
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Ee 


too 
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Li at 
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ry give 

shrouds, rove through the 
hhole below the yard, and if 
to take the time, you may: 
ratlines, (steps) ‘of very 
although thisis rarely attempted. 
[Now caae p the forestay, 
‘masts, and lay 


33. 
nie 


id 
# 


EE 
cre 


al 


i 


apie and across. 

n fold them down snugly once more. 
Fasten the bottle with a clamp as shown 

in Fig, 20 that it will ot slip about while 
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youare ‘onit. Puta layer 
tales mate’ 
‘ 

tacky and to insure that it 

Sit in a good light and 
with its gear into the bottle 
WEN Seg aie oes press it 
putty sea. Untangle the end 


which extend from the neck 
holding the model down, 
alter the othe, but be careful to doall the 


‘operation is shown in Fig. 2. 
‘When you have all the masts up, 
the threads to the neck of the bottie, out- 


side, and put a touch of glue where they 
Seenewat hc nenipen and oem 


the jib boom. 
seta horeer 


Next, use the wire hook to 
tion, 


wire, such as is 


iresque touches can be 
a lighthouse on a rock, 


Tand 73 are 
sce nage 103), 
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Machine Sawing from on Top 


KE 


MW. KLEN! 


By WILL 


‘AVE we been doing 
‘our machine sawing 
upside down? T won- 


der—and so will you 
before you finish reading this 


review for a moment 
previous article on 
tering the Use of a 
Saw” (P. 8. M., Nov. '29, p. 
88), Note how all the cutting 
is done from the underside. 
With that type of machin 
the standard design for a cir- 
cailar saw—the cutting is never 
in sight until the saw has made 
its way through the wood, This 
disadvantage is even more pro- 
nounced in. grooving, for in 
that case the cut cannot be 
seen at all until finished, Fur- 
thermore, when we cut from 
the underside, the saw has a 
tendency to force the wood up- 
ward. ‘This ig even more true 
when the saw becomes dull and 
binds, and in extreme cases it 
may cause an accident 

Tn the relatively new type of 
saw illustrated, the cutting is 
done above the table. By 
the photographs 

ig. 2), you will note 
that the operator heed not hold 
the wood when cutting, for the 
tendency of the saw is to force 
the wood down on the saw 
table and against the fence. 
Asa safety principle, this is a noteworthy 
‘and commendable feature of the machine 

Have you ever been confronted with 
the problem of trying to cut off long 
pieces of wood on a small saw table of the 
lunderside type? It is not easy to control 
the extra length. With this new type of 
machine, the wood remains stationary for 

i and the saw is pulled over 

ito be cut. By adding exten- 
sion tables to either side, any length of 
Jumber can be handled. 
Angular cuts are made by tilting the 
otor and saw as a single unit. The ease 


Fig. 1. A builtin comer 
‘lone tilines space that i 
‘rarely ‘ae ae. llows the 
Sttracalve 

fee of china 


Fig. 2, The stock need not 


Fig. 3. Aleve: Position of the saw 
for messing, and cutting ‘tenon 


Fig. 4. Let’ Cutting 2 double iter 
Sach a8 found on the end of jacs 
falter, "Note how the extise motor 
Sd’ saw uoit is set at am age. 


Ancxpert’s impressions 
of a new type machine, 
and a built-in Colonial 
corner closet design 


is especially appreciated for making com- 


pound cuts such as in the cutting of a 
double miter—as in Fig, 4, For re 
sawing, cutting tenons, and similar work, 


the saw is placed in « horizontal position 
as illustrated in Fig. 3. ‘The circular saw 
also can be quickly and easily converted 
into a shaper or molding cutting outfit 
with almost unlimited possibilities (see 
Fig. 5). 

‘As a project to accompany this brief 
description of the overarm saw, I have 
chosen a built-in Colonial corner china 
closet illustrated in Figs. 1 and 7, This 
style of closet is exceedingly popular to- 
day. It is built in the corner and there- 
fore utilizes space that is rarely used, It 
provides a very useful storage and display 

ice for beautiful china and glassware, 
Closets of this type are often built in 
pairs, 


While the greater part of this cabinet can 
be worked out on the machine shown, it 
can also be built with other outfits or even 
with hand tools alone. The steps, briefly 


Step 3 
using a combination saw blade t 
smooth cut. (For the care of 
P. S. M., May '30, p. 86.) Since the 
closet is to be painted, whitewood is a 
good stock to use. 

Step No. 2—Moldings. Work out the 
various moldings to the design shown. 
If you have no molding cutting outfit, 
moldings that will answer the purpose can 
be bought at the lumber mill 

Step No. 3—Curced Work, With the 
aid of a band saw, cut out the curved 
headpieces and the top of the sash (door). 
(For information on the use of band 
saws see P. S, M., Feb. '30, p. 86.) 
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ig. 5, Th machine an be convert ita cent shaper by ating the salt na vertical pod 


Step No.4—Foints. Make all necessary 
joints; be sure to allow for the sast 
molding 

‘Siep No. 5—The Jamb. Prepare a form 
out of scrap material for gluing and 
shaping the five-ply stock for the ecular 
head of the jamb (ace Fig. 6). Fasten the 


completed jamb to the two sides with 
screws. 
Step No, 0—Cleaning Up. Thoroughly 


[ALE OF HEAD OF JAMD 


Fig. 6. Detail of the head of the jamb and the 
method of shaping it over curved aul oe form 


smooth all the parts with Nos. 1 and 4 
sandpaper, using a sandpaper block to 
insure fat surfaces 

‘Step No. 7—Building the Closet in 
Place. Carefully plumb and level the 
jamb while setting it up. Nail this se- 
eurely to the walls after putting the 
necessary’ blocking in place. Fasten the 
Shelf cleats to support the shelves and fit 
the shelves in position. Now nail the 
front casings. moldings, etc, in their cor- 
rect positions. 

‘Step No. 8—Hanging the Door. Fit and 
hang the door to open freely. Start with 
the hinge side. A circular plane, if avail- 
able, should be used to fit the curved top. 
‘The bottom cupboard can be designed to 


“Tun iltscration gives am excellent view of the eatite tac 


take a pair of doors or can be used for a 
drawer. 
Step No. 9—Finat 


leaning Up. Hand 


sandpaper all parts with No. O sandpaper: 
Slightly round all corners.” Countersink 


‘sandpaper when dry so as to cut down the 
raised fibers of the wood. Apply one coat 
oof lead paint mixed with one part rave 
linseed oil and one part turpentine, 
a small amount of 
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TESTING YOUR FUND OF 
WORKSHOP FACTS. 


OW many of the fundamental facts 

F concerning house repairs, finishing. 
painting, lathe work, and general woos 
and metalworking ‘have you at your 
finger tips? The multiple choice questions 
below are designed to test your knowledge 
‘of a few of the handy man's AB C's, 

Try them, crossing out the incorrect 
terms, and then turn to page 98 to see if 
you have scored a perfect mark. 


(1) The teeth on a (crossew!) (rip) saw 
are beveled. 


@ 


Mternating) (direct) current is used 
lating and similar electrochem- 
reactions, 


(3), Shellacis thinned with (vi!) (alcohol), 


(4) A good average speed for wood turn- 
ing in a lathe is a cutting speed of 
about (1,000 01,300) (2,000 ta 2 
feet per minute, 


(5) Oak, walnut, ash, mahogany, gum, 
and ‘chestnut are all (open) (close) 
rained woods. 


(6) Brushes used for house painting 
should be cleaned with (alrhal) 
(gasoline) 


(1) The (fore) (hort) plane is larger than 
the jack plane. 


(8) ‘The (huie) (flesh) side of the leather 
belt should Fun on the pulley 


tier When dry, pot 
ty al a bles, a 
chtly sandpaper the 
surface with No. © 
Sindpaper. Apply two 
Coats of flat paint in 
trhatever tint "you 
prefer, rubbing da 
Retwean coats with 
No. 0 sandpsper 
Then pat gm cot of 
cod quality: cname! 
{the proper shade. 
It you wish the finest 
duality of finish, ap 
ly a second coat of 
Examel, alow ito 
dry” thoroughly, and 
abit down with pum: 
ice stone and. water 
fo an eggshell poss 
This last coat of 
enamel may be omit 
ted and the work of 
rubbing. avoided. by 
sing an eggrhell 
enamel instead of 
floss enamel 


(9) More oil is contained in (Jat) (gloss) 
paint than in (Jat) (gloss) paint. 
r 
seromoe oly) NC Rasren ma. 


4 Aah nN 


‘SECTIONAL VIEW 


Mr. Klenk, in his 
nest article, which is 
the last of thie series 


be Hie | 5 

3¢ 

"A Al 
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— 7 ua 
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on the ‘use of small 
motorised eoodiork- 


FRONT VIEW "ooRUnE 


ing tools, describes 
the use of the shaper. 


Fig. 7. Amembled views ofthe built-in china closet: details ofthe shelf 
‘construction saoh tie and moldings: and sca 


‘ofthe commer frame. 
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Packing-Case Camp 
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Furniture 


crete 
aes 

ed 
shaWomelike 


JEFORE Rear Admiral Byrd started 
‘out on his great adventure to the 
South Pole, he had, with his 
characteristic foresight, provided 
plans not only for his camp buildings, but 
‘also for the furniture they were to contain. 
Now that the camping season is upon us, 
it behooves us likewise to plan in advance 
so that our vacation at the summer camp 
‘or cottage—be it by the sea or mountain 
lakes—will be pleasant and comfortable 
Camp furniture need not be elaborate 
‘or expensive, provided it is of correct 
proportions and sturdy construction. ‘The 
pieces of furniture illustrated and de- 
seribed in this article and one to 
follow may be built at home and 
assembled at the camp, The mate- 
rials, in the main, may be obtained 
from discarded packing boxes. 
‘The construction of the writing 
desk in Figs. 1 and 2 hardly needs 
‘any explanation. It is important, 
however, that the four uprights 4 
are exactly of the same length and 
that their ends are square. Indeed, 
itis a good plan to clamp or lightly 
nail them together before planing 
the ends. If a plywood back is 
nailed to the body of the desk, the 
‘onstruction will be much stronger 
and firmer, ‘The side compartments 


By HERMAN HJORTH 
Author of Principle of W aiorking 


are 12 in. wide, the shelves being spaced 
to meet the individual needs. 

‘The desk rests on four blocks nailed to 
the underside. These are covered by a 
simple molding or base piece. The, desk 


top, which is 20 in, wide, will have to be 
made by gluing two pieces together. The 
top is fastened to the body of the desk 


with screws inserted from below. 
then planed and smoothed. 


Tis 


“The sae, Figs. 1 and 3, may be used as 
a library table or as a dining table, or for 
both purposes. The ends are made by 
frat naling pieces CD, and together as 
shown in the isometric sketch, then fitting 
id nailing the filer pieces FG 
he spperance ofthe ade maybe 
ni Wy nailing pieces of plywood to 
their sides and edges as suggested at the 
lower left corner of Fig. 1. The square 
openings are made to give more knee 


Fig. 2. Perspective 
‘ktich ofthe Wek. 


oom to anyone sitting at the end of 
the table. If the top is made longer, 
so that it extends about 12 in. over 
‘each end, no openings need be cut. 
Good pieces of plywood may often 
be obtained from the better class of 

king boxes, such as those used 
for radio cabinets. 

‘The ends are held together by 
two pieces of 3¢- oF I-in. water pipe. 
Brass pipe, which is used a great 
deal in modern plumbing and there- 
fore can, be obtained without 
difficulty, is much better looking, of 
course, than the ordinary galvan- 

mn pipe. A board or 
‘may be substituted for the ioe if 
that type construction is desired, 

‘The top consists simply of boards 
nailed to the end pieces. These 


Avousr, 1930 POPULAR SCIENCE MONTHLY 7 


“RCA Radiotrons 


banish the troubles 
caused by poor tubes’ 


says 
ALFRED H. GREBE 


President, A, H. GREBE & CO., INC. 


“HTHHE Grebe Radio standards of precision 
of manufacture imply the use of vacuum 
tubes of the highest quality. RCA Radiotrons 
are the last word in vacuum tube design and 
construction. They improve musical reception. 
Because of their uniformity and dependabiliey, 
they banish the troubles so often caused by 
poor tubes. That is why we say to every Grebe 
Radio owner: Insure the finest performanceof 
your set by a/ways using RCA Radiotrons."* 


RADIO ENGINEERS ADVISE 


Replace all che vacuum cubes in your radio set with RCA 
Radiocrons at least oncea year. This is the only sure way 
to maintain good performance and minimize disagreeable 
noises and other troubles caused by inferior tubes. RCA 
Radiotrons will give you che maximum in selectiviey, 
sensitivity and tome gaits 


Old tubes may impair the performance of the nse 


RCA RADIOTRON CO., Inc. HARRISON. N. J. 


RCA Radiotrons 


THE HEART OF YOUR RADIO SET 
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should be covereil with a piece of ply- 
‘wood, screwed oF nailed in place. 

‘The chair, Fig, 4, may be used either for 
the writing’ desk or as a dining chair. 
Cut the front and rear legs frst; then nail 
the four cleats to these as shown in the 
plan view. Cut the rails and stretchers, 
gether ith Jolt aranged az sown a 

with joints ‘as shown, 
ne of the small detail sketches. ‘The 
wooden seat may be fastened to the rails 
‘with tro 3-in. serews driven through each 


rail from below. 


"The back is formes by bending a piece 
of %4-in. plywood and screwing it to the 
top of the rear legs after these have been 
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of uniformity in appearance. 

The case is materially 
strengthened and braced if a 
plywood back is nailed to it_ If 
a back is not desired, the 
corners at least should be 
braced by pieces of plywood 


glued and nailed across them. 


The base is nothing more 


than a box without cover or 
bottom. It should be 


leveled and firmly nailed 
to the floor or baseboard 
before the bookcase pro- 
per is placed on it. It 


‘may be wel to fasten the 


cut as shown in the other small sketch. two together with several 
If 34 in, fs cut off the bottom of the rear screws. 
legs when the chair is finished, it will be In designing a, book- 
more restful. A pad, which canbe bought case, its width, height, 
or made and’ distance ‘between 
cheaply, will shelves are usually de- 
the chair pendent upon the wall 
still more com- ce itis to occupy and 
fortable and at- the number and size of books it is to 
tractive. hold. Careful planning is necessary. 
The deck 
chair, Fig. 5, is 
very’ easy ‘to 
mnakeifstraight 
‘grained hard 
‘wood is selected 


for the framework. Broom 
handles may serve in place ofthe 
dowels, When boring the holes 
for these, clamp the pieces to 
avoid splitting the woos!. Hold 
the dowels or pieces of broom 
handles in place with a little glue 
and a screw. Bore the half- 
round holes in the sidepieces. of 
Moe soa rama ho emg 
them together edge- 
wrse and boring in 
the center, 

‘The canvas for 
the seat should be 


front dowel in the 
frame for the seat 


base is narrower instead of wider 
than the case proper. This new. 
dea, which has been developed 

‘designers of | modernistic 
famiture, is to provide more toe 


room, 

Tt is best to build the bookcase 
and its base separately. ‘The 
shelves and sides ofthe cag are 
merely together. Note 
that the bottom and the top- 
pieces are 19 in. anger than the 

termediate shelves so that 
they can be nailed to the ends of 
the si 5» thus preventing 
the latter from pulling apart 
The filler pieces, (HH, and J; 
serve to support the weight of 
the shelves when loaded. with 
books. The filler pieces Kare 
inserted merely for the sake 


Fie. S. Mardin! io waco, the constracthoa 
tl ihe cumurtaide fling deck chair dow, 


Both finish and color will depend upon 
the kind of material used in the construc- 
tion and the color scheme of the cottage, 


ete Me. Hjorth will de 
‘of imple devign 


Tig, 6. The botiom secon ofthe book i sapped in 
Eile Deven toon ed to scrote ine becboard 


Fig. 4. Awewbled views and a. perspective 
sketch of w chair for to with desk oe tale 


BILL OF MATERI 

Heath Deserntion TW. Le nek 
Writing Desk 

4 sides ay A 

ap and bate ven 

1 plywood bac tard 

4 Shelves oe D 

1 top Mk 

4 Meeks 1a P 

1 base molding ou G 

on™ wa A 
Libary or Dining Talde 

1 tap xo 

1 plywood M000 

Sedpee Soh 

ree Hos 

5 ae uo 

4 Hos 16 

2 “3 

2 hoo 16 

4 yo 8 

H or) 

& ples of I> oF in. pipe, S16 

+ foc mats 

‘ 


e 
‘ 14 3 
4 % 
2 3 
2 

wos 
@ side stretchers 31 
1mide = 1 
1 plywood back M8 
1 Meat any 

Deck Chait 
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| Pledge to the Public ” , 
eee Give this car 
five days to sell itself! 


“Aad if it fails to sell itself?” 


“Bring it back! Every used car backed by the famous’ 
baker Pledge carriesthe privilege of five days'driving tri 


7 OU have five days to test the Under the terms of this famou! 

d car you buy under the 1 get good appearance 
terms of the famous Studebaker rformance,and good value 
Pledge. Furthermore, if the car because most Pledge-backed cars 
does not sell itself, you may return have been thoroughly recondi 
iewithin five days and apply your tioned. Certified cars sold undee 
payment on anycarinyourStude- the Studebaker Pledge carry a 30. 


baker dealer's stock, new orused, day 


rantee, And every used 
ies its lowest price marked 


in plain figures, 


To get the full protection of 
TUDEBAKER ssn 
Studebaker dealer firt when you 


y ‘ buy a used i e 
Builder of Champions commas 
; ‘--—- 
Invest 2c... % a\ ‘THE STUDEBAKER CORPORATION OF AMERICA 


\| Div.168, South Bend, Indiana 


you may save $200! Please send me copy of "How to Judge a Used Cat.” 


Spend 2c now for your copy of this 
interesting andinstructive booklet, 
“How to Judgea Used Car”—ie may save 
yyouas much as $200 on the used car you 
boy. Mail the coupoa now! 
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Pointers on Punching and 
Drilling Sheet Metal 


‘aegis! ta gr punching hes i 


“rhe construction is shown a 8, 


Din Fig. 


By HENRY SIMON 


BOUT. the simplest of all. shop 
rations is that of putting a 
{ound hole through shect metal 
‘You have your chotee of punch- 
ing it or drilling it. And yet again—it 
may not be quite so easy. Presses have a 
habit of being tied up when you need 
them for bs; and for each size 
‘of punched hole, there must be 
‘punch and a'die. Drilling, 
‘on the other hand, isa dificult 
job if the metal is'thin in com- 
parison with the hole diameter. 
Suppose, for example, you 
were asked to punch 100'holes 
each .005 in. in diameter in 
4 you 


It no other equipment is 
available, ordinary, holes may 
winched with the compact 
tool of Fig. 1. Small sizes may 
be made of solid tool steel as 
at A, but larger ones are best 
constructed from cold-rolled 
stock, with removable tool- 
steel die bushings and punches, 
asat B. 

‘The tool at B, moreover, can 
ergy by aban poncho 
mer a puncl 
(Be of the desired sie, sinilar 
to those at C. Note that the 
two body pieces are not 
doweled, but merely bolted 
together, to allow a “floating” 
adjustment, with a thin, hard 

liner to prevent slippage. 

‘The data for making the tool 

are given at D, and an adjust- 

able stock guide and working 

stop for use in a vise is illus- 
trated at E. 

‘At A, B, and C in Fig. 2, 


“Two types of punching tools and a 
(Fie. sand varus ways towe them ( 


Widethrost punch for Lage sheets (D and 
Fig ass punch for very Heh work (Fe. 37 
Below punthes ad hnuck-onts Figs 4 and 3) 


various ways of using these punches are 
suggested. By making the punch lony 
‘enough and setting the tool up in a drill 
vise oF a mille vise, it may be worked like 
fa regular die in either a screw press or 
pnch pres. By the addition 

leaf spring. « for the punch, i 
‘operated with a hammer or in a vise. 
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A heavy design, made from 2 by 2 in. 
cold-rolled steel and having a long reach 
‘which makes it suitable for perforating 

is that at D. An easy way 


‘on a magnetic chuck and ground. 


STILL cheaper, though inferior, per- 
A inating Giessen 8 Pig 3a 
moe tol reine lf foe vay 
light-gage soft metal—say ‘Min. or 
thinner mild steel. When the die a is 
worn, it can be reversed and the former 

rif side used for cutting, while the 
‘ld die side serves as « stripper. 

‘Where the metal to be cut is very thin 
and soft, asin the case of sheet capper, 
‘the easiest solution may be a hollow 
punch like that in Fig. 4, of the type used 
For perforating leather and paper Avoid 
too sharp an angle on the cutting edge, 
as at A. The main or “blade” angle 
‘should be between 25° and 30° as at B, 
while the actual cutting edge should have 
an included angle of about 60°, as at F. 

By shaping the blade as C or D, 
‘either the hole or the blank come out 
srth a square edges but a stronger con- 
struction is to center the edge as at E. 

‘Where such punches are to be used a 
great deal, the question of how to get out 
the blanks becomes a major item, Simple 
and effective means to this end are 
shown in Fig. 5. ‘The solid forating 
punch at A’ employs a knock-out wire 
that ejects the blank upon being pressed 
by the fingers. With the hollow punch at 
B, the knock-out pin is set in a separate 
block, and the punch must be reversed 
cach time, unless it is convenient to rig the 
knock-out pin overhead. The blanking 

teh at C'recelves the punchingy fn the 
tod ind discharges them through the 
top. Such a punch will be a sticcess if it 
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HERE..GLASS COMES TO LIFE 


OLD on electric light bulb upside 
down. Inside, you will see a fun- 
nel-like glass stem, holding the 

filoment and the wires that feed it. At 

the left you will see a battalion of these 
stems parading through the machine 
that makes them. 


There ore 35 steps in this parade. At 
each step, hissing bunsen flames dart 
out to keep the glass molten, alive, while 
metal hands mold it. ... while compri 
ed air blows the hole through which 
the bulb will later be exhausted... 
while precise steel fingers insert the tiny 
molybdenum wires, Thirty-five delicate 
‘operations (those filament supports, for 
example, have a diameter of just 
0.005’). . . yet o complete stem leaves 
the machine every other second. 


Here is intricacy, and appalling pre- 
cision . .. precision that comes: to this 
machine, as it comes to all automatic 
machines, from precision tools. Like 
Starretts. 


Your work, ot home or at your regular 
job, will be finer, worthier of honest 


pride, if you let Starrett Tools bring new 
precision to your eyes and hands. 


Have you seen the new Starrett Cato- 
log No. 25”W"? The coupon will bring 
it, free. 


Above: Aviomalic Stam Machine, Hyorade Lemp Ca 
Fight; Storr Diol Test Indicator No. 196 


THE LS. STARRETT COMPANY = 
ATHOL, MASSACHUSETTS. 
Please send me Storrett Catalog No. 25W" 
Nome 
‘Street 


city Stote ° 


Use Starrett To 
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is properly relieved inside as at D, and 
‘made stout enough. 
The type of block on which such a 
ch should be used is a matter of great 
importance. Where sheet steel, spring 
brass, or bronze must be perforated, it is 
best to use a block of fine-grained cast 
iron such as in Fig, 6 at A, If the metal 
to be punched is very thin or very soft, 
as for instance steel foil of .008 in. thick” 
ness and less, or gin, soft copper, the 
materials indicated at B—brass, ‘end- 
grain hardwood, or pressboard—may be 
employed. 


TPH sliculty of punching small holes 
in metal foil is solved with the help of 
sheet lead and solid punches in the man- 
ner illustrated at C. Clean-cut holes up 
to about lin, may be produced in this 
way, but only in very thin foil. The 
punch may be made from a sewing needle 
ieround flat on the end and lapped in a 
block like that at D. A celluloid plate 
mieaiere att ae 

‘Simple rigs for keeping pune 
for the more important or difficult jobs 
are those at E and P. 

Producing holes by drilling has some 
advantages, but these advantages are 
often more'than offset when the metal is 
thin in comparison with the drill diam- 
eter, A good rule to remember is that 
drilling thin metal in the ordinary way is 
enerally satisfactory provided the metal 
thickness is not less than one fifth of the 
deill diameter, as suggested by diagram A, 
Mig, 7. “By” having 
solid ”‘metal und 
neath the work, for 
the drill to pass into, 
much thinner metal 
may be drilled. 

he work must be 
properly held_ down, 
B shows a cheap drill- 
ing strap which does 
not" interfere — with 
visibility, Where the 
metal thickness is 
‘much under one tenth, 
the drill diameter, it 
becomes advisable to 
hold the metal firmly: 
all around. This can be 
done by aclosed clamp 
like that at C, wit 
a hole of the’ same 
size as the drill being 
used. Where, inter- 
changeable drill bush- 
ings are on hand, a 
clamp like that at D 
‘often will be prefer 
able. 


ETAL less than 

‘one twentieth of 
the drill diameter 
thick can be dele 
either by putting it 
Between to solid 
metal plates and 
handling” the plates 
and sheet as one, or 
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possible for the 
work to be centered 
A 

trepanning jig 
and the drill point for 
it are seen at B and 
C. Only the first 
method is suited for 


perforating a number 
of ‘simultane 


ameter in, metal of 
sufficient thiekness— 
say not much under 
1/100 of the hole di- 
ameter—can be made 
to advantage by em- 
playing a commercial 
‘saw or circular 
hack saw. At Ain 
Fig. 9 is a homemade 
Lucpanning ead for 
-sized holes of this 
Kind. ‘This tool_uses 
common, straight 
hack-saw blades. As 
will be noted from B 
and C, holes of difler- 
ent sizes ean be pro- 


else by ing; 
that is, cutting only 
around’ the circum- 
ference. 

‘An improvement 
over the ordinary 


Deiling and trepanning thin metal (Fig. 8); methods of cutting lange 
holes (Fig. 9); aed comparison of punched and dried 


tales (Fig). 
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duced merely by using the right size wedge 
ing and spacer, and the same ring may 
fe mada do Soca sat rnge of sas 
1y employing a spacer block a 

In very thin foll metals large holes are 
best made with a machinist's compass or 
trammel, as suggested at D. The two 
kinds of points that will give satisfactory 
results are illustrated at E, One isan ex- 
tremely sharp needle point, for use on 
hard metal, while the knife-dge pain is 
beat for sof materal such aa tin fol 


ENERALLY speaking, the finish of 
Girnade il be etary tal and 
thin metal by drilling, trepanning, or 
punching, Sises are, as'a rule, easier to 
maintain’ in the thin sheet metals by 
punching than by drilling. The sérengih 
‘of the finished work remains the same in 
either case. In material from 34in, up, 
size can be better maintained by drilling 
and reaming than by punching. More- 
dover, the strength when punched will be 
less if there is but little metal around the 
hoe, a8 shown at 4 and B, Fig, 10, 
is applies even more to steel parts 
which are’ to be hardened,” Hardening 
strains, which always center around a 
hole anyway, radiate from the invisible 
hair cracks left by the punching and 
make a part like that at A entirely un- 
reliable, unless an amount equal to at 
least about one fifth of the metal thick- 
ness has been removed from both the 
inside and the outside edges after punch- 
ing, as at C. It should be particularly 
noted from D that this amount is not at 
all equal to the ordinary reaming allow- 
ance. Even where there is plenty of 
metal, as at £, punched holes are apt to 
danger points in ha articles i 
the metal is of any considerable thickness. 
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Flexible Steel Rules No. 306 


EES RAR SSSA 


Graduated on both corners of one Made 
Ins lengths 96805 125 Stand 3 The 
size has figured graduations, 


‘Tempered Steel Rules No. 315 
with Figured Graduations 


Made in nine lengths: 
Sei ie and ae 


‘Tempered Hook Rules No. 320 


Dn eee 


Convenient for making accurate 


against shoulders of an ‘Can also be used for 
‘measuring flanges, cicular pleees or dhe o 
ef plleys Grad 


Stainless Steel Rules No. 350 


GE Soe 


These rules are rustproof and will not stain or dis: 
color. They retain thelr original brighe finish aware. 
Graduated on all four corners: Madein two 

6" and 12'. Stainless Steel Rules are also 


‘The full line of Brown 6 


Steel Rules is shown in our Small Tool Cat- 
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Measure it 
with a 
Brown & Sharpe 
Steel Rule 


There is a Brown & Sharpe Steel 
Rule for every purpose. Each 
maintains the accepted Brown 
& Sharpe standard of quality and 
accuracy. 


The graduations on Brown & 
Sharpe Steel Rules are machine 
divided. Every precautionis taken 
to insure lines of uniform width 
and depth—and, of course, accu- 
rately spaced. The uniformity of 
these graduations accounts in 
part for the popularity of Brown 
& Sharpe Steel Rules with 
skilled mechanics the world over. 


Steel Rules with Holder 
No. 335 


Convenient for measuring in a re- 
cess or keyway., Also useful for 
tool and die work. 

Graduated on two corners, Made 
in five lengths: 4", 4%, 16" 8" 
and 1’. 


Fv Pocket Slide 
Caliper Rule No.388 


es IBS 


Brown & Sharpe Tools 


"WORLD'S STANDARD OF ACCURACY” 


Ihe cane send to ws 
Sharpe big. Coz Providence RACU-S AL 
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Hints for 


Ale wedge stops shimmying. 
Rim spreader is easy to make. 
Door locks to guard children. 


Porvian Scmyce Morty awards each 
month a prize of $10, in addition to regular 
space rates, for the best idea sent in for 
motorists. This month's prize goes to Mrs. 
« for her suggestion for 

a nail lock for rear doors (Fig. 5). Conteibu- 
to this department are requested ox 
pecially from ‘professional auto mechanies, 


FJ. Fates, Lyons, N. 


tions 


|HIMMYING and hard steering often 
fare due to-a slight inaccuracy in the 
setting of the king-pin angles. If 
the king-pins are too nearly vertical, or 
the king-pins actually lean forward in- 
stead of backward, the wheels will not 
have the proper tendency to straighten 
‘out by themselves after rounding a curve. 
Figure 1 shows « way to fit the asle 
Wohin ore, ener ace Ta 
wedge-shaped plates should be cut out 
and bolted between the spring and the 
spring seat on the axle with the thick end 
toward the rear, Sometimes only a slight 
change will make a big difference. 


Fig. 1, Metal weds, bolt tween spring and 
fag ent ask wl improve tring 


REPAIRING BRAKES 


Ty, TiowGH wear or an accident, one 
of the connecting lines to a hydraulic 
brake leaks or is broken off, no pressure 
can be applied to the other brakes. Under 
such conditions, the temporary repair 
shown in Figure 2 will render the three 
remaini es operative. Remove th 

tnfon. Place a leather washer and the 
hhead cut from a nail, as shown. ‘This will 


Fig. 2. A brea in hydraulic piping can be fe 
temporarily with alhead and leather washer. 
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Men Who Work on Cars > 


seal the joint and allow 
pressure t0 be applied to 
the remaining brakes. 
‘Thiswill serve temporarily 
sand permit the driving of 
the ear to a repair shop, 


RIM SPREADER 

Tue device shown in 
Figure 3 will prove serv. 
iceable in mounting tires 
‘on rims of various sizes, Tt 
as shown, of a wooden plat- 
form in’ which three rings of holes are 
bored partway through, Four-foot 
lengths of iron pipe are strung together 
with a wire through holes in the pipe as 
shown and the top disk is notched to 
support the other ends of the pipes. By 
choosing the proper ring of holes it is 
possible to get a wedge which will spread 
any rim till it locks. ‘The cost of rim 
spreader of this type is low. 


UNMATCHED DOORS 


Fem eatery mak the ders of 
equal width on the ordinary twelve 
eighteen foot home garage. With doors 
of this width it is necessary to open first 
‘one door and then go back and open the 
other one. If one door is made extra 
wide and the other narrow, as in Figure 
4, time is saved because the narrow door 
‘can be pushed all the way open even 
in a strong wind, while a hold is still 
retained on the other. 

‘An equal amount of time can be saved 
in closing the doors. Simply walk in with 
the wide door till you reach a point where 
the edge of the short door may be, 
and then continue in with both doors. 


4. With garage doors of wneyual width, as shown, the opens 
PO ang. fromm gated ei 


TWO LOCKS FOR DOORS 


Wutex children are carried in the back 
seats of cars fitted with four doors there 
is always a chance that one of the chil- 
dren may pull open the latch of one of 
the rear doors and fall out. 

shows two 


hole drilled through the door 
jamb and into the rear door large enough 
tp receive bene all which an be 

ipped into the hole. So long as the nail 
is in place the rear door cannot be opened. 
If possible, select a point for the hole 
where it will pass through the edge of the 
inteh strike plate so that there will be no 
tendency for the nail to enlarge the hole, 


Fig, S. Two whys of 
locking the ete does 

ls chien cat 
ther a 


bute At kth 
fet srap dacs the 
Jot above, diagram 


hws bow al 
exp the dooesecare, 
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| New Hinges Require 
No Mortises 


ANY amateur mechanics have 
AYE learned by experience the difficulty 
of hanging doors, especially large ones, 
with ordinary butt hinges, because of the 
| accuracy with which the’ hinge mortises 

must be marked and cut. Hinges are now 
avaliable which ave much the same 
appearance as regulation butts and yet 
| require no mortising; they are therefore 
very easy to apply | 

ese -nonmortise butts not only can 

be applied in much less time, but the 
‘manufacturers claim that they automati- 
cally insure alignment and a parallel hinge 
joint if the door is well fitted to begin 


Hardened 
Med be 
ary 


“Yankee’’ Vise assures accuracy 
ey aa from start to finish of job 


‘bear heninst the dove ant the dave am edge. 


with, Furthermore there no danger YANKEE” VISES ; Last the work ie the cl ee as ie 
ing door or jamb by a slip of the bench. Center punch it. Then remove the body 
sel, Knife, or gage. Tt is also true that of the vee, with the work fat, from the babe 
it i ever necessary to change a door : : 

from right-hand to left, or vice versa, and carry it to drill press. 
there will be no mortise to be filled with 
‘an unsightly patch; if the screw holes are 
filled. with putty of plastic wood, the | 
repair will be practically invisible when 
finished. 

With’ this type of hinge the crack 
between the hinge edge of the door 
and the jamb can: 
not, of course, be 
‘any narrower than 
the thickness of 
the metal from 
which the hinge is 
stamped, but the 
| hinges re pur- 
posely made as 
thin ‘as ‘practical 
the available 


tise butts of the “Amargpe a New “ ” 

| ope thee eae hi YANKEE” on the toot you buy 

| by 2i¢ in. and 434 by 434 in. ‘They are| Means utmost in quality, efficiency and durability 
suitable for all inside doors, 

‘Another type of hinge for use on light 
doors which also requires no mortising i 
shown at B. Itis known asa “half-surface” 
butt. The jamb leaf is fastened in place in 
the rabbet of the jamb without mortising; 
the door is then wedged in place and the 
screws are driven through the face leaf 

0 the door.—Davio WensTER. 


From machine to machine it goes, locked in 


the vise, in original alignment. 

Sides, ends, top and bottom of body and the 
sliding jaw are accurately machined to hold 
work square when used flat or on sides. 


This means accuracy of finished work, and 
speedier production. For many operations the 
“Yankee” Vise can be used as a 
Dealers ‘The vise is quickly detachable from the 
swivel base by turning set screw. Base has a 
Yeniee" Pate cam-thrower lever to lock vise in desired 
position. Made from jeweler’s bench size up. 


naan annem Fre Tool Book Conon 
NORTH AROS. MPC. CO., Lehigh Avenue, Philadelphia, U.S.A. 


sare r . oo 
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By building the pool to suit the surroundings the 
Mhateur:gtidener”can make: an" atttive set 


0 MATTER how small a garden 
may be, there is always room for 
rock pool, Properly planned and 
set in a background of well 

chosen plants, it is a source of joy to the 

‘owner andl of admiration to his friends 

Pools may be round, elliptical, kidney 
shaped, or made to fit the contour around 
large boulders or trees. If the landscape 
fs rugged and the garden built on natural 
lines, an irregular shape is usually better. 
Amateurs often make the mistake of 
following geometric forms when broken 
fines would be far more attractive. 

Tt isnot, necessary to have an even 
depth in all parts of the pool, but if 
‘water lilies are to be grown, care must be 
taken to have the finished depth to the 
water line not less than 20 in. Excavate 
the ground, keeping in mind the fact 
that cement and rocks will be added over 
the entire. surface. 

‘Since this is to be a rock pool, no ce- 
ment surfaces should be shown on the 
outside except in the joints. For this 
renin lt pecttey to at ot Sarah 

ind around the edges for the first 

{ayer of rocks in the outer wall to. come 

slightly below the surface of the soil. 

‘Now is the time to put in the water 
pipe, unless the pool is to be filled with 
‘a garden hose. The ditch for the piping 
should be: deep enough to extend below 
the frost line in cold climates. To lay the 
pipe and make the connections requires 
little plumbing skill, and practically none 
if flexible water tubing and fixtures are 
used. However, ordinary galvanized iron 

can be used. 

‘Where cold weather must be taken into 
consideration, a special stop and waste 
valve should be provided—one that will 
drain any part of the pipe which is above 
‘ground, Use lead paint or litharge and 
glycerin cement in all joints on the pipe, 
and test for leaks before filling the ditch. 

“The pool can be drained into a stone 
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hole, or a cesspool if there is one 
handy. Should it be desired to keep 


the fount playing for long 
[rds the dralnage problem ean 
turned over to.a plumber, who 


will be familiar with the local build- 
ing code requirements and know 
whether a sewer connection will be 
permitted, 

For the wall, rocks of various 
sizes should be used; if moss-cov- 
ered ones can be found, so much 
the better. Take care not to sear 
the surfaces of those that will be 


sand and cement before adding 


water. A hoe is a good tool for 
mixing cement, but a shovel will do the 
work. Other tools needed are a stone 
hammer for trimming the rocks, a mason’s 
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A Rustic Rock Pool 
for Your Garden 


By EMANUEL E. ERICSON 


Director of Indi Bdscntion, 
‘State Trarers Celle, Santa Barbara, Cali 


trowel, a pick, and perhaps a crowbar. 

Spread a 2-in. layer of cement mortar 
in the place excavated for the wall, and 
lay rocks upon this, having first washed 
them thoroughly. Keep in mind that the 
inside of the rock wall must later be 

tered up to the water line with not 
than 2 in. of cement. Avoid regu- 
larity in sizes of rocks and lines of the 
joints, Select the rocks for the outer 
wall in such a way that the upper edge 
will be nearly horizontal, and use a level 
rather than the eye to determine the 
eneral line, Put in a piece of pipe for 
‘overflow through the wall at the desired 
height, if a drainpipe with an overflow 
inlet has not been provided. 

Scrape out the cement in the joints 
deeply enough to produce shadows; and 
belore the cement is dry, brush some dry 
soil into the joints to ‘obtain an aged 
effect, 

‘The bottom of the pool and the inside 


of the 

froma mixture of 2 
parts cement, 2 sand, 
nd 2 erushed rock, to 
which should be added 
home waterproofing 
which may be had from 
the firm selling the ce 
ment. Keep the mi 


fairly wet 
part of the 
tamp it. thoroughly. 
When the bottom has 
hardened enough so that 
it may be walked upon, 
maxe up a stiffer mix 


ture and plaster it upon 
the walls up to the water 
line 

‘Alter the surface has 
hardened somewhat 
make a wet mixture of 1 
part cement and 1 part 
fine sand with some 
waterproofing and coat 


the entire inside, This 
can be applied with an 
old broom, 


The bowl for the foun- 
tain can be made by 
pouring concrete in a 

ld cut in the ground, 
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HOME WORKSHOP 
___CHEMISTRY___ 


ITH ordinary ink and a pen it is 
possible to write distinctly on | 
One advantage of this process is that the 
being very dark, stands out strongly 
against the) transparent glass. Some 
mes the ink will take on unprepared 
glass without blurring, and this is espe 
cially true if the glass has been rubbed 
with the fingers or if it has been covered 
with a little saliva and allowed to dry. 
‘A better method of writing on glass, 
however, is to provide a special under. 
coating forthe Ink. This may coat | 


‘An example of the delicate Ink linework that fs | 
‘owl on pas treated with Canada balsam. 


Canada balsam dissolved in xylol (x 
“about 12 drops of the thick, viscose 
balsam or 5 to 6 of the dry tears of bal 
tam to about 1 ox, of the ala Apply 
this thinly over the glass. Within half 
aan hour the varnish will be perfectly dry 
‘and ready to receive the ink 

Spar varnish also can be used with 

ost as lasting results. Dilute 1 tea- 

poontul of the varish a it comes out of 
the can with 10 teaspoonsful of xylol, 
toluene, or gasoline 

‘These varnishes are excellent aids in 
preparing notices, diagrams, and cartoons 
on lantern slides.’ It is also an easy mat- 
ter, when thesmaller blank slides of magic 
lanterns have been prepared with this 
varnish, to copy cartoons, comic faces, 
and the like with pen and ink. “Merely 
place the prepared slide, varnished side 
up, upon the drawing to be copied, and 
trace the lines. 

Canada balsam varnish serves best 
for this purpose (the balsam and the 
xylol can be obtained in stores selling 
microscopical supplies). Prepare the 
slide by pouring the varnish onthe glass; 
flow it on in all directions and let the 
excess drain back into the bottle. 

Shellac varnish also can be used if itis 
diluted with denatured alcohol, but the 
results are not so good since the shellac is 
brown in color, flows on unevenly, and 

ften presents a grain which is objec~ 

nable for projection. —H. BADE. 


= 
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ihe te 


5 Remarkable Features 


Multiples itself in lather 280 


Softensthe beardin one minsce, 


who don’t 
send coupons 


Mail this one, please. This remark- 
able 7-day test will revolutionize 
your ideas of shaving comfort. 


ENTLEMEN: Men have told us 

“Why, I never sent a coupon for 

a sample in my life.” And it is crue, 
many men do not. 

Yet men by the hundreds of thou- 

sands have broken that rule to try 

Palmolive Shaving Cream. For we 


confess that words are inadequate to 
describe to you its advantages and 
vireues. 

‘And we rest our case entirely on 
how the product itself impresses you. 
YOU are the judge and jury. Your 
bathroom is the courtroom. If you 
vote for us, we win. 

‘We feel chat we should warn you 
of one thing, however. If you mail 
the coupon the chances are strongly 
against your ever returning to old 
style shaving methods again. For our 
statistics show that 86% of the men 
‘who make our free 7-day test, become 
wedded to Palmolive Shaving Cream. 


7 SHAVES FREE! 


nda can of Palmoltve Ate Shaving Tale | 


‘Simply ivert your nae and addreat and mailto t 
Dept M80, P.O. Bor 375, Gran 
‘Cental Post Otice, New York Cy. 


Fig. 1, Preliminary row 
Ike betote the accurate 


VERY machinist and toolmaker 
Knows that the graduations on 
the feed screw dials of ordinat 
nulling machines and boring mille 

cannot be depended upon for the close 

limits desired on such work as boring jigs. 

If, however, the machine is in fairly ood 

Condition, itis neither difficult nor expen- 

sive to rig up an arrangement whereby 

the dimensions can be held as close as 
humanly possible, which is 

about plus or minus 0001 oF -—— 

0002 in., provided the pre- 

Himinaryailing and boring 

‘operations are done with the 

utmost care, 

‘The attachments necessary 
to convert a milling machine 
into a jig borer are shown in 
Fig. 1. They are merely three 
brackets A, B, and C made as 
ixgested in Fig. 2. Dimen- 
sions have been omitted be- | 
cause of the wide variety of | 
machines upon which they 


tened to the machi 
with cap, or fillister head 

screws. The stop pin Din bracket C, Fig. 
2, should be of suitable length and 3 in, 
in diameter, hardened and ground on the 


Paint 

ket A is furnished with a }4-in. rod 
of sultable length, s0 thatthe indicator 
may be adjusted up and down as neces- 
sary. Bracket B must be perfectly square 
‘with the table, and the dial gage must be 


Fig. 3. Wit 


cate dimensions an be held to in 
Ite clone ae pl or minus 0001 of 0002 in. 
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Close-Limit Gaging on 


Milling Machines 


mounted so that its needle 
iat the same height and in 
line with the stop pin in 
bracket C. ‘The angle iron is 
bolted in the feed stop slot 
and locked in position. 

To illustrate how the at- 
tachments are used, the 
simple piece of work shown 
in Fig. 3 has been chosen. 
‘This has five 34-in. holes 
ssqaly spaced 14 in apart 
The center hole is bored 

ist. Dial gages are tl 
1,500.in. gage blocks between 
knee and gage and stop and gage. If the 
pins will not reach the blocks, additional 
ks must be used. ‘These extra block 

however, only serve as an extension 

‘The machine locking devices should be 
tight, When about 002 in, pressure 


‘on the dial gages and the hand is at 
zero, the 1,500-in, 
out and the knee 


blocks are taken 
‘0 that the needle 


By F. J. WILHELM 


registers zero on the knee. ‘Then bore the 
bottom hole. Next, lower the knee to al- 
low a 3.000-in, block to slip under the 
age and rest on the knee, of on the ad- 
Sitional blocks if they were used in the 
first operation, and bore the top hole. 
Bring the knee to the central position 
with a 1,500-in, block in place and re- 
peat the above operations by moving the 
{ible back and forth and by using the 
horizontal gage. 

‘Assuming that care is taken in boring 
the holes and dial gages registering 0001 
in. are used, accurate spacing is certain to 
result. And remember that the accurate 
Job never comes back, 


EASILY MADE CONTAINER 
FOR BLUEPRINT PAPER 


HE problem of storing small quanti- 

ties Of sensitized blueprint “— 
somes an easy one when you provide 
ourself with a suitable tube. container 
Similar to the one to be described. ‘The 
tube portion of the container can be made 
from a piece of paper tubing such as fur- 
niture and rug companies use in rolling 
rugs for shipment. 

‘Cut off « length of the tube somewhat 
longer than the width of the rll of blue 

int paper_ Next, prepare two sheet met- 
Hl caps for the endsol the tube. ‘Tin cans, 
if cut off about 2in, from the bottom, will 
serve nicely.” Should it be difficult to ob- 
tain caps that will ft exactly, the diam 
eter ofthe tube at each end ean be built 
up with brown paper tape. 

1f desired, a colored lacquer can be ap- 
plied —CuakLes M. Rice. 


Old Bill Says- 


N ANGLE plate gripped in a vise 
will serve as an excellent surface 
plate for small work. 


Always drill and ream a hole at one 
setting, if it is possible 


Remove as much metal as you can 
with a drill and a power hack saw be- 
fore placing the work in the miller. 


Discarded phonograph needles fitted 
in suitable holders form ideal scribers. 


Powdered rosin will prevent slip on 


an old, oily belt. 

Never place 
heavy castings 
on the ways of 
the lathe, 


A ttle time 
spent in selecting. 
the proper wheel 
in grinding opera 
tions will save time, money, and material, 


For medium size bearings which have 
self-feeding oil cups, regulate the feed to 
about one drop per minute. 
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A Fairy-Tale Chair | 
Amuses Children 


EPRESENTING the little white 

hhouse with the green shutters where 

the three bears lived and the scene of the 

tale, the chair illustrated 

forms both an attractive and durable 

ce of furniture for either the nursery, 
bedroom. 

inits entirety about 

y in, thick and 12 in 

wide. Blind stop is used for the roof 


‘The cha has 2 9 by 11 
yr i storage cnet 


| eaves, chair arms, and chimney. ‘The arm 
| rests represent the coping on top of the 
| garden wall, The figures used to decorate 

‘the base are made from cigar-box wood 
fad ean be cut to shape with a copi 
Ii the worker lacks the artistic ability 
draw the outlines, he can trace them from 
any book of children’s stories. 

Give the chair two oF three coats of 
white paint and then outline the windows 
in black and paint the llow. The | 
shutter ich are not attached until the | 
chaie is cut from sti 
‘arbourd and finished in green. 

‘The wall effect is obtained by making 
irregular blotches of black on the white | 
‘background.—Dow Housewortn. 


\ 
| 
| 


Dimensions of the chair. ‘The cnet door 
E'uted after the chair has Ioeen assembled 


wood én theCup Defenders’ 
masts — held together solely by 


CASCO GLUE 
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The Aerka Cap Deinde "Exerc 


Hundreds of pieces of 


the Strongest Adbesive Known 


‘The masts of all the America Cup Defenders, varying from 150 t0 168 feet in 
length, are masterpieces. 

OF hollow constuction bail of hundreds of pices of finest spruce—spiced and 
sghued—each mast is ly strong—(they must withstand a 
Eicrure of 170000 pousa)-ond all are gloed Vek 


CASCO WATERPROOF GLUE 

ASCO was chosen for this important job because hollow masts have been glued 
wih CASCO for year and « @ ese Joior is songer than the wood sell 
EASCO i the mdr lai Pode md ld eeu ed 
old Te oes prac iigewood to wood, meta, plas, cardboard, cloth, 
ether  parer—and ices pertnceny. The couric Sees of CASCO snake 
‘eneauable everbere 

Most hardware, pot and lumber dealers sell CASCO in convenient 
‘bvaioable locally remit direct to us and we will ship CASCO postpa 

Trial Box 10¢, Half-pound Can 40¢. One pound Can 65¢. 

Dualeri—Send for Sales Plan. Mansfacterer—Consult us on your glue problems 


‘Seti of ball mast 


If not 


‘Tue CASEIN MANUFACTURING COMPANY OF AMERICA, INC. 


205 East 42nd Steet. + New York 
‘Mail capes or Trial Pachage and new folder of CASCO swe 


"THE CASEIN MANUFACTURING COMPANY 


205 Ease 42nd Suet, New York 


Enclosed find 10¢ (seams only Fr which send ue 
your Teal Padape of CASCD WATERPROOF GLUE, 


Ne 
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You do not have to be an expert to design and make 


True-Pitch 
Propellers 


Sor Model Airplanes 


Fie 


“The  proplle 
{ested ny place fe om the 
Bit moving the tee 
fd sighting along the ba 


"against the Bl Miser 


A 


, 


By EDWIN T. 


EW model builders, if | may ven 
ture an opinion, have mastered the 
rt of designing and cutting true- 


itch propellers. On recent 
gui Pind chat this fs due toa mist 

that no one but an aeron: 
sauipasttas Concad peat 
matics, This article is written in the hope 
that it may abolish this belief, 

‘Three main factors must be considered 
fn the shaping of a true-pitch propeller: 

The theoretical pitch of the pro- 
Pa The desired width of the blade of 
the propeller. 

3. The necessary size of the propeller 
block. 

The theoretical pitch of the propeller 
is the distance it would travel forward in 
‘one revolution if operating like a screw in 
solid material. This is found by the fol- 
lowing formula: 


Theoretical Pitch = 


where D=the length of the propeller 
block, =the constant 3.1416, T= the 
thickness of the propeller block, and W-= 
the width of the propeller block. 

For example, if a block measures 1 by 
136 by IL in, the formula would read: 


11% 3.141621 _ 34.5576 _ 23.03 in, theo 
ie Tig “retical pitch, 


Figure 2 shows the first step. Ona 
sheet of paper—eross section paper will 
be found best—draw a horizontal line 
which is as long as the circumference of 
the circle made by the tip of the propeller 
in one revolution. In other words, it 
represents the length or diameter of the 
Bropller” multiplied by the constant 
1416, 


From the hub point and perpendicular 


HAMILTON 


to the circumference line, draw another 
line, which must be as long as the theo- 
retical pitch of the propeller being de- 
signed.” These measurements must be 
‘exact, but can be drawn to scale if de- 
sired.’ Divide the circumference line into 
four equal parts and draw lines rom these 
division points to the upper end of the 

hh line, These lines form with the 
ase ling the correct angle to be cut at 
‘each of their respective positions of ead 
Blade of the propeller. 

‘Now block out the templates, as shown, 
and mark each according to its position 
along the propeller blade- Cut out each 
‘of them, trace the outline on tin or stiff 
cardboard, and cut the finished templates, 

hich will appear as in 

gy Vand 2 
next step is to pre- 
re the solt wood. plat- 
form. This should be 
slightly longer than the 
radius of the propeller. A 
line is drawn the length of 
the board, and another 
Tine at right angles to it. A 
pin is to be thrust through 
The propeller shaft hole 
and into the board at the 
int" where these two 
ines intersect (see Fig. 1). 

Shape the propeller as 
dese and cut the blades 

wen until they are about 
sen teks Kor, pace 
the propeller on the plat- 
fon ad, trace, form 
with pencil on the board. 
Draw lines at right angles 
to the long line, as shown 
in Fig. 2, dividing the ra~ 
dius of the propeller into 


Ses 


lines through the board, but be sure that 
they are not longer than twice the width 
‘of the small laps on the templates, Again 
lay the propeller in place, slip the flap of 
‘each template into its respective slot, and 
push it up to the edge of the propeller 
Blade, Be sure that the bottom edge of 
each template is resting on, and is par- 
Sill o, the top of the platform. 

Figure 1 shows the finished 
with each template in place, a 
peller shape being tested 

‘As the blade is cut thinner, the tem- 
plates must be moved up, so that the 
angle at each point will remain correct 
More templates can be used, if desired, 
simply by drawing more tines forming 
more angles and fitting the added tem- 
plates into the platform at their respec- 
tive positions. 

Such templates and platform, as de- 
scribed here, may be kept for future use, 
but the model builder must bear in mind 
that they can be used for one size of pro- 
peller block only. 

Great care should be taken to see that 
the platform is perfectly level at all points 
and that the bottom edge of each tem- 
plate is straight along the base line, 

In his next article, which is scheduled 
for carly publication, Mr. Hamilton will 
igive suggestions Jor’ competing in model 
‘irplane contests. 


== oF ay | 


latform, 
the pro- 


su ial 


‘paopeLter TIP 


four equal lengths. With 
razor blade, cut these 


Fig. 2. How the anges are obtained. The templates 
from one set of dimensions can be used only on blocks of that sis 


slrived 
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Whittling a Bowlus 
Sailplane Model 


ECAUSE of the keen interest dis- 

played everywhere in the sport of glid- 
ing, a Bowlus sailplane has been chosen 
for’ the subject of the fifth article 
in the present series on constructing 
simple, nonilying models of modern 
planes, ‘There are so few parts that the 
model should not be diflicult for anyone 
to make, yet when neatly finished and 
carefully’ painted, it will be a unique and 
worthy addition fo the models previously 


the plane and 


Assembled view 
‘tail of tal 


« 


described (see P. S. M., Apr. '30, p. 110; 
May '80, p. 124; June '30, p. 95; July '30 
p. 76) 

‘The fuselage is whittled from a soft 
white pine block 34 by 134 by 7 in. The 
cockpit is cut into the fuselage as shown 
witha small chisel. Just behind the cock: 
pit is placed a small block 34 by % by 
154%in,, rounded at the rear as indicated 
this forms the wing mount. 

"The wing itself is cut from a blank Se 
by 134 by 16 in, ‘The ailerons are cut 
off alter the wing has been shaped, and 
then each is pivoted in place as shown by 
means of a single headless brad or 
length of wire, Two thin 3¢ 
are driven right through the wing and 
the mounting block into the top of the 
fuselage. 

‘A narrow strip of wood is glued be- 


| neath the front part of the fuselage to 


form the main skid. ‘The tail skid and 


| the wing skids are made from hairpins or 


thin wire. ‘The tail units are cut from 
thin metal, the rudder being slotted to 
interlock with the stabilizer; and both 
are inserted in slots in the rear of the 
fuselage, where two brads hold the 
assembly in place. 

‘The colors suggested are: for the fuse- 
lage, dark blue; for the wing and tail, 
light blue; and for the three skids, 
black.—Dowano W. Craai 


ATKINS 


sre SAWS 


re Fast-Cutting Power Saws 


Narrow Bands: Circular Saws: Dado Heads! 


[HERE'S real joy, in cutting 
curves, sizing stock or makin, 
ooves when you have ATK! 

ws on your shop machines. You 
can do—with amazing speed, ease 
and accuracy—hundreds of sawin; 
jot ‘which’ would be hard aad 
tedious by hand 


Like their “big brothers," used 
in great mills and factories, these 
small saws are “Silver Steel,"* the 
finer steel which has made ATKINS 
Saws world-famous for their fast 
cutting, edge-holding and long- 
lasting qualities. 

That's why they're standard on 
leading makes of workshop saw 
outfits—and why so many home 
craftsmen insist on “ATKINS” for 
power saw replacements. 


Three Popular Power Saws 


BAND SAWS of Silver Steel are 
extra tough and flexible. Cur 
curves fast and clean! Made in 
widths 1% to 134-in.; lengths to fit 
any machine. 


CIRCULAR SAWS of Silver Steel! 
Rip saws to cut with, cross-cuts to 
saw across, the grain. Combination 


Send for New Booklet 


Tal sho hea a0 carl mall Ci | tren 


sims Sores 
Seater fore aes 
i eee 


pene 


saws to rip, cross-cut or mitre, 
Sizes for any machine you have 
or buy 


DADO HEADS of Silver Steel; 
in sets for cutting grooves from 14 
to 4 in, in width, Two outer suws 
make side cuts; center cutters chisel 
out the groove. Cut with or across 
the grain, 


“A Perfect Saw for 
Every Purpose” 


ATKINS also makes Jig Saws, 
‘Scroll Saws, Machine Knives, Han 
‘Saws, Hacksaws, Small Saws of all 
types; Files, Saw Sets, etc. 


Ask your Hardware Dealer for 
any ATKINS Saws you want. If 
not in stock, have him order, 
or you write us direct, 
giving types and sizes 
ir 


BES ates 


a 


| ene enerenetenenetee 
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Hasnain. Build Garden Trellises 


Ten Suggested Designs That You Can 
Construct Easily at Trifling Expense 


YY USING the ten ornamental 
trellis designs shown as a basis 
for construction, the home worker 
should encounter little difficulty 

{in supplying his garden with a variety of 
Fences, screens, and attractive supports 
for climbing vines, flowers, and shrubs. 

‘The most common types of trellises and 
the easiest to build are shown at A, B, C, 
and F, These can be made with or 
without the use of 
dadoed (grooved) 
joints, as nai 

rads’ will be ade- 
quate fastening for 


By 
GEORGE VAN WALTHER 


the latticework. This 


Archways such as shown in Figs, 2 and 
4 wll add much to the attractiveness of 

inding gravel or flagstone pat! ie 
form in Fig. 4 is, of course, the simpler of 
the two, but the added beauty of that 
shown in Fig. 2 will more than repay one 
for the additional work if the garden is 
large enough to accommodate it. Larger 
sizes of lumber should be used in these 
constructions and also for the garden seat 
shown in 

Whileordinary nails 
and brads will serve for 
the smaller trellises, 
the use of galvanized 
nails and brass screws 


is recommended 


form of trellis is gen- 
erally placed against 
the house, garage, or 
arden wall, where it 
serves to ornament 
what otherwise may be an unattractive 
expanse of brick, stucco, oF wood. 

‘At D is shown a, trellis of slightly differ- 
ent design, since it is topped off with a 
pergola beam. This type can be set up in 
the garden as a background for a fountain 
‘or pool and if made longer can be used as a 
back fence or as a screen to separate the 
children’s play yard from the test of the 
arden. ‘The design shown in Fig. 1 will 

Iso serve the same purpose, while that 
‘shown in Fig. 2 is especially suited for in- 
closing some portion of the garden. 

ses can be made from pine, cypress, 

western cedar, oF fir, 34, 14," oF 1p im. 
thick and %. Ue Dy 188, 134, 234, oF 
254 in, wide. In some locali y 
difficult to obtain this wide choice of stock, 
but a suitable size can generally be found. 
Indeed, itis often to find sufficient 
Jumber in the scrap 

heaps around "new 

alg, t0 smesty 

the average 
den with all of ‘the 
trellises required. 


Fie. A 


sero well as backeround 
{oa oun tock pos o formal ower eden 


wherever practical. 

Trellises are gener- 
ally painted with a 
white, cream, or green 
paint made with white lead and oil, but 
attractive results can often be obtained 
through the use of a stain or shingle creo- 
sote mixture, since the trellis can then be 
colored to blend with the background, If 
your woodwork is painted with a pri 
oat before it is assembled and then with 
two additional coats aftr, with an occa 
sional repainting, your garden woodwork 
should last for many years without repair. 
‘The grade and kind of lumber, of course, 
hhas much to do with the wearing qualities 
Of the finished pieces. 

Scale drawings of three attractive gar 
den trellises and a sundial stand are in- 
cluded in Porvtax Sctexce MONTHLY 

i 34, and full plans for the 
‘combination garden gate 
-wo seats are contained in 
1 Both of these have com- 
plete bills of mate- 
tials and can be ob- 
tained for twenty-five 
cents each from the 
Blueprint Service 
Department. 
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THE SHIPSHAPE 
HOME 


Hints on Making 
Many Varieties 
of Shelving 


shelving for any special purpose, the 


T° CONSTRUCT the best type of 
with a 


handy man must be famili 
wide variety of desi 
therefore given in this artic 
‘a bookcase of a superior type, with or | 
‘without doors, and for making adjustable, 
skeleton, and hanging shelves. ‘These 
hints complete the discussion of shelving 
which began in the preceding issue 
(P, 8. M, July '30, p. 113). 


What is the best way to construct a 
bookcase? 


‘The grooved and fitted shelves shown 
in Fig. 1 is the type of construction com- | 
monly used upon the better class of 
bookshelves. 

1. Note that each groove st 
from the front of the end as at 


is 34 in, 
and that 


fl shelves are acme and. two 
hat can be used in attaching backs, 


each shelf is $4 in, narrower than the end, 
to allow for the 34-in. sheathing ba 
which fits into the rabbet Bat the i 
back corner of each end, and also that 
teach shelf is held back 34 in. from the 
front edge of the end as at C. Plywood 
may be used in place of sheathing. | 
Clamp all the shelves together, as 


suggested last month, and cut the corner 
Sheulder C from the front edge of ‘the | 
shelves while they are thus held this will | 
insure w uniform length. ‘The distance D 
should be a litle less than the depth of | 
the groove ot dado in the end pieces to 
insure a tight joint against the end. (The | 
dadoes are cut as described in the preced- | 
ing article.) 

St the back i made of sheathing, 
the boards are nailed to each shelf and 
fastened in a rabbet in the top as at E, oF 
‘against a batten nailed to the top as at F. 
‘The bracing effect of the back will hold 
the case square. A back of in. ply- | 


I plywood is ured, the | 
elves must be correspond- | 


case of this t 
width of the 
ingly greater. 

‘4. If hard or expensive wood is used 
and it is desired to save expense and make 
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Why Colgate 
Shaves last longer 


Small bubbles permit closer, smoother shaving 
— because they soften the beard at the base. 


HAT a professional shave you 

give yourself daily —once you 
start to use Colgate’s! The reason is 
simple. You moisten your beard more 
completely because the small bubbles 
carry more water down to the base of 
the hairs. Utterly different from big, 
air-filled bubbles which can't get down, 
between the hairs. Colgate lather per- 
mits close shaving —and, of course, 
the closer the shave, the longer it 


‘The minute you lather up with Col- 
_gate’s ewo things happen: 1—The soay 
fa the lather breaks up the ol film dat 
covers each hair. 2— Billions of tiny, 
moisture-laden bubbles seep down 
through your beard ...crowd around 
cach whisker... .soak it soft with water, 

‘A comparative test is easy—just mail 
the coupoe, now. We will send, alt, 
‘a sumple of After-Shave, a new lotion 

freshing, delightful... the perfect 
ve finale. 


Ge. Sta 


STOP. THAT LEAK 


WITH 
SMOOTHON No.1 fi 


‘OU can apply | 

Smooth-On with 
radiator fullorempry, | 
hot or cold, without | 
removal from the car 
and. without putting inside 
thing that clogs the circulation. 

Merely roll the Smooth-On into 
stiff putty, press it against and into 
the leak with your thumb or pack it 
into the defect with a knife blade or 
screwdriver, and scrape off the excess. 
‘The leak will stop instantly, and the 
repair is permanent. For a few cents 
and in a few minutes you will have 
avoided all the delays and expense of 
a professional repair job that couldn't 
be any better. 

Cracked water jackets. Water jack- 
ets of auromabile, stationary or 
m: as engines which have de- 
veloped fong oF short cracks or have 
qvert had preces broken entirely out 
from freezing can be made thoroughly 
and lastingly serviceable by similar 

repair, or by applying Smooth-On | 
under straps or a plate. 

‘Smooth-On No. 1 can be used in = 
hundred ways in the household, and 
it often saves from $50.00 to $100.00 
‘on the first job. 

Keep a can of Smooth-On No, 
with Jour tool kit and some day 
when caught with a repair job you 
will thank yourself for: your: fore- 
thought, 


SMOOTH-ON MEG. CO. 
Dept. 58 
574 Communipaw Ave. 


any: 


exiouned 
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‘Pete sed the tee Soot Tepe Bok 


Return this coupon for a 
FREE copy of Booklet 
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| gully. The door may 


the bookcase lighter, narrow face strips 
of the wood may be glued to the front 
tages of shelves made of pine or other 
light wood of common quality. The 
cheaper wood will be covered by the 
contents of the shelves, and only hard- 
‘wood on the front edges will be visible 
(Gee view in center of Fig. 1). 


How may doors for a bookcase or other 
shelving be built? 

In the first place, the case itself should 
be designed for hanging doors. If the 
doors are to be hung from a casing as at 
‘A, Fig, 2, the shelves may be grooved the 


cntire width of the end because the ends 
fof the dadoes will be covered by the 
casing. The bottom shelf should extend 
to the face of the casing. 

‘The easing’ should be glued and fast- 
| ened with finishing nails, or held by 
dowels, if the best work is desired. 

‘When the door is to be hung between 
the ends as at B, the shelves should be no 
wider than will’allow the door to close 
be hung upon the 
| ince edge of the ends as at C with the 
hhinges hidden in the joint as indicated at 
D, which is the conventional method 
‘An easier way, but far less desirable from 
the polat of view of appearance, is to 
place the hinges upon the surface as at 
Epo mortising belag necessary. 


What are some simple methods for 
constructing adjustable shelves? 


Often one wishes that a rigidly built 
shelf could be raised or lowered a little. 


| And there is no valid reason why a 


bookcase with a back to keep it square, 
for one that is otherwise well braced, 
should not have adjustable shelves. In- 
deed, there is a distinct advantage in the 
fact that itis not necessary to make close 
fitting dadoes for the shelves. 

1. The common method is to bore a 
series of holes to receive shelf supports 
‘These are placed as shown at A, Fig. 3 
Several such supports are also shown, 


St Se Ses We ad Best 
1 supports as suggested at B. Bore 
2 hallow bole in the bottom side of each 
corner of each shelf as at C, to receive the 
ring of the screw eye and prevent the 
shelf from slipping forward. 

Fr Tha Mla har seat mapnarin 
whatever variety, should be placed 
accurately from 1 to 153 in, apart 
straight and parallel lines about 1 in. 
from the edges of the shelf. Mark the 
centers with a scratch awl to insure pre- 
cision in boring. Each line of holes should 
begin about 7 in, from the bottom shelf 
and be spaced with care so that each 
shelf will rest evenly and firmly on all of 
its four supports. 

3. To make certain that these holes 
aare not bored through the end, use a bit 
stop or make one. This can be done by 
putting a 34-in, drill—or whatever size is 
required—in the hand or electrical drill, 
and drilling a hole lengthwise through a 
piece of wood about 5 . 
off, allowing about 33 in. of the drill to 
project as at D. 


When shelves of the skeleton type are 
required, how may they be built? 


1, A simple method of building a light 
but rather frail shelf of this kind fs shown 
at A, Fig. 4 

Glue four t-in. diameter or smaller 
dowels firmly into two bases or feet as at 


Thece forms of cnstruction tha 
shal in making the skeleton type ol shelving 


Band bore holes of the same diameter 
the dowels in each corner of each shelf 
at C to coincide with the four dowels 
‘The bottom shelf may be fastened to the 
feet with glue and nails for greater 
strength, 

‘The shelves may be fastened to the 
dowels by driving nails through the edge 
‘of each shelf into the dowel, in which case 
2.34 in. diameter dowel will answer the 
purpose. Light wires stretched diagonally 
across the back and fastened to the shelves 
with double-pointed tacks will add much 
to the stability of the case. 

The shelves may be made adjustable 
by boring a series of holes spaced exactly 
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the same in all four dowels, as at D, and 
inserting a pin to support the shelves. 

2. The method of building a skeleton 
shelf indicated at £, Fig. 4, is well adapted 
for the construction of a music or maga- 
xine rack. It makes a strong and rigid 
set of shelves, open on all sides. Consider- 
able skill, however, is necessary in fitting 
the shelves and legs because the distances 
between F-F and G-G of each shelf must 
be the same upon all shelves. Also, the 
mortises H in the legs which support the 
Shelves mast be carefully located so that 
each shel! will rest parallel with the others 
‘The mortises should be cut closely to 
the thickness of the shelves, for upon the 
strength of these corners “depends. the 
rigidity of the case. The shelves should be 
clamped together and all corners marked | 
and notched at one time to insure perfect 
alignment, 

3. The type of construction. shown 
at J, Fig. 4, was popular during the reign 
of “Mission” furniture during the first 
decade of this century. Certainly it has 

strength to com- 
mend it, for a set 
‘of shelves. bui 
by this-method 
should last as | 
Jong as the wood 
itself unless. de- 
stroyed by inex- 
cusable abuse 
fire 

Tes construc 
tion is the same 
as that shown in | 
Fig. 1 except for | 
the mortises K, 
the tenon L, and | 
the wedges placed as at Mf. Of course, the | 
shelves should be made of the same kind | 
‘of wood as the ends, 


FIGS 


Hanging. shelves and 
veays 10 support them, 


How may hanging shelves be made and 
hung? 


‘The construction and bracing of hang- 
ing shelves is not essentially” different 
from shelves standing upon the floor or 
‘supported from the base. Since, however, 
the shelves are supported on the wall 
the bottom of the ends may be shaped to 
some design, as A, Fig. 5. Usually the 
shelves are ‘not more than 6 in. deep. 

‘case may be supported by brass | 
“mirror plates” cut into the back edges | 
of the shelves as at Cand B. Screws are | 
driven through the plates into the wall as | 
at C. If backboards are used, the shelves 
can be hung by means of screws D in- 
stead of the “mirror plates.” Be sure, 
however, that the screws enter the val 
studs—not merely the laths. 


How are shelves finished? 


They may be treated with stain, | 
shellac, varnish, paint, enamel, or lacquer 
as desired. It is usually desirable to 
‘observe economy of both material and 
labor; hence, after the first coatings, it is 
not necessary to rub or to polish more 
than about 214 in. in from the face of the 
shelves and of the inside of the ends be- 
tween the shelves. Rarely is anything 
more done to the bottom of the shelves 
than to make them of the color tone of 
the rest of the case—C. A. K. 
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COME ON! 
. 

WING into the saddle of 

a Harley-Davidson and 

ride away over the “Thrill 
Trail”. Feel the surging 


power of that quiet motor as 
you twist the throttle. Flash- 


* ing speed — rocket accelera- 


tion — and so easy to handle! 
Feel the cool wind in your 
face — no cooped-up motor- 
ing for you! Swing past the 
crawling cars — out into the 
country where lakes, and 
streams, and Thrills are wait- 
ing for you, 

You can afford longtoursand 
vacation trips by motorcycle, 
for total running costs are 
only a penny or two per mile. 
And a Harley-Davidson is 
easy to buy. Ask your near- 
est dealer about his conve- 
nient Pay-As-You-Ride Plan. 


af 


PLASTIC WOOD | 


‘Reg. U8. Pat, Of 


Tt is just_as valuable for canoes 
or boats as it is around the home— 
Plastic Wood, that handles like 
putty and hardens into wood. A 
dent in the stem, a hole in the 
frame, a split rib or seat, loose 
fastenings—Plastic Wood makes a 
quick, permanent, waterproof re- 
pair, that can be finished to make 
the job as good as new. 

Wherever new wood is needed: 
for leaks, cracks, splits, loose hand- 
Jes, loose screws, modelling; for 
the home, the automobile, the boat, 
and in industry, Plastic Wood saves 
expense and does a lasting job. 
It adheres to wood, metal, fabric, 
lass, or any clean dry ‘surface. 
When hard can be worked with any 
tools 
and takes paint, varnish or lacquer 
perfectly. 

Plastic Wood in Colors 

In addition to the natural wood cotor, 
dealers carry Plastic Wood in oak, walnut, 
Tight mahogany, darle mahogany, gum 
wood, cedar, ebony, and white, to eliminate 
the necessity of staining the finished job. 

Plastic Wood Solvent 

‘To soften or thin Plastic Wood, and to 
remove it from hands and tools after work 
lng, use Plastic Wood Solvent. Carried by 
dealers in 25 and S0-cent cans, 


Handles Hardens 
Like Into 
Putty Wood 


Tubes 25cente Hits can comes 1th. cam $1.00 
‘Solcent—25-cont and Sl-cent cans 
Manufactired by 
ADDISON-LESLIE COMPANY 
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can be sanded to a hair edge, | 


1330 Molivar Servet, Canton, Maen. 


There’s an Air Mattress Hidden 
in This Sleeping Bag 


1, In ws, the bod and hood form a complete covering which 
res protection from wind, cold, and dampaes of te grou. 


* By L. C. NODERER 


UCCESS and pleasure in camping 
depend upon carrying the largest 
‘amount of comfort in the smallest 

and lightest bundle. That is why the 

sleeping equipment presents one of the 
most stubborn problems. Ordinarily, it 
is necessary either to take a cumbersome 

‘outfit which includes 

a folding bed, mat- 


tress, bedding, and 
tent or to go to the 
other extreme an 
sleep on the hard 
ground, unprotected 
from the elements. 
‘The former is too 


much bother for tne ordinary 
‘overnight camp, and the latter 
well, most of us are fond of 
comfort 

A highly sa tution 
may be found in a homemade 
combination sleeping bag and 
air mattress. Easily. and inex- 
pensively assembled, this air bed 

ig bed, mattress, 

1d bedding roll, all in one. To 
make camp, all that is necessary 
is to unfasten the bed from the running 
boand, unroll it with a flip, put three or 
four lungfuls of air in each tube, adjust 
the hood, and the bed is ready for use as 
in Fig. 1! the time required being a mat- 
ter of a few minutes 

‘As the bed may be strapped to the 
running board by means of “‘coachman 


> 


ee 


loops,” it makes a compact, convenient, 
and easily carried bundle which does not 
detract from the appearance of the car 
(see Fig. 2) 

While an air bed designed to accom 
modate a single person may be made, the 
following list of materials is for a double 
bed: Syd, of 22-02. canvas 64 in, wide 


and 215 yd. of 10-0, canvas 64 in. wide, 
not waterproofed; 12 brass grommets, 24 
n. snap hooks 

{or patent fasten: 

3), 24 $4-in. gal 

vanized rings, 10 

inner tubes (22 by 


4.40 or there 


Oral: The entre bed rolls wp into a small bundle, 
‘Tioce:" Blankets or wool quilting form the bedding 


abouts), $4-pt. can of rubber cement, and. 
1 spool of heavy white linen thread, 
‘These materials cost the writer fifteen 
dollars but this included a three-dollar 
charge for sewing. 
If the main canvas is first marked as in 
Fig. 4, it will facilitate the sewing 
and assembling, whether you do it your~ 
self or have it done by 
an awning maker. At 
each end of the 22-07, 
canvas a 1-in. hem is, 
made to prevent ravel- 
ing. The selvedge will 
not need a hem. At 
ight angles to. the 
selvedge, lay off two 
lines, one 6 ft. 4 in. 
from one end, the other 
12 ft. 8 in.'from the 


Fig. 4. A crm section ofthe bed, plan fr laying out the canvas, metho 
ot asiening the ses, nd how the lengths of tance tube ate prepare 


same end. This will 
divide’ the piece into 
three parts; the cover 
flap, the bottom of the 
bag, and the head fap 
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or hood. Though the hood is designated 
as being 2 ft. 2 in. long, it can be made 
longer if more room is desired. 

Cut and hem the ends of the 10-02. 
piece so that it is 6 ft. 10 in. long. When 
sewed on top of the heavy canvas with 
‘one end even with the 6 ft.4 in. mark and 
the other end overlapping the 12 ft. 
mark, this piece forms the pockets which 
hold the tubes. These pockets are made 
by rows of lengthwise stitching about 
6% in. apart. Marking these rows will 
make stitching easy. Six inches from the 
head flap end of the 10-02. piece and in 
the center of each pocket, mark the holes 
for the grommets through which the 
valve stems will pass. 


QAP hooks (or patent fasteners) are 


' ‘sewed along the sides in such a way 
that the upper flap covers the lower one, 
ing the joint. rain-proof,.” ‘These 


fasteners are placed on each side of the 
bed in the manner shown in Fig. 4 

Lightweight automobile inner tubes 
are to be preferred because they will make 
the bed more compact and lighter. ‘The 
29 by 4.40 tubes are about the right size 
and are easily obtained. ‘They are cut 
‘about 3 in, from the valve stem; and the 
‘opposite end is cut again so that the tube 
measures 6 ft, 4 in, from end to end. 

‘Now, rougien the inside of each tube 
back about 1 in. from the ends. Apply a 
thin coat of rubber cement and allow to 
dry overnight, Put on two more coats, 
allowing each to dry in the same way 
Thoroughness at this point means the 
success of the project. After the third 
coat has dried, press the sides together 
to make a flat seam at right angles to 
the valve stem (see Fig. 4).. Work the 
joint thoroughly, paying particular atten- 
tion to the ends of the seam where the 
of the tube returns upon itself. The 
int should then be put into a clamp 
until it has had ample time to set 


PTE yalve plungers are extracted and 
1 disk wheel type valve cap is used to 
hold the air, ‘The tubes may be easily 
fished through the open ends of the 
‘kets by means of a wire, and the stem 
wserted in the grommets at the head end. 

“The inner sleeping bag may be of wool 
quilting made to size and opening down 
the side with a patent fastener; or it may 
be of ordinary berlding, folded and pinned 
with blanket pins (See Fig. 3). This 
Keeps out cold and dirt, and it is not 
necessary to remake the’ bed each da 
Ii the corners of the inner bag are fast- 
ened to the corners of the outer, all that 
is necessary, in arranging the bed, i to 
straighten the outer bs 

‘After the inner bag is in place and the 
cover flap is fastened in place, the tubes 
may be inflated. Do not inilate them too 
fully, three or four lungfuls generally 
being enough to keep the body free of 
the ground. 

‘When preparing to roll up the bed, just 
remove the valve caps. As the bed is 
rolled from the foot, the air will be forced 
ut through the valve stems at the head. 

‘The writer has used a bed like this on 
many trips during the past year and a 
half and has found fn i'a splendid piece 
of equipment for the enjoyment of the 
out-of-doors. 
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To introduce a sample of Goodell- 
Pratt quality toevery tool loverin America, 
wwe are offering at the special, low price of $1.00, 
this handy tool. Ideal for repair work on radios, 

fire-arms, clocks, household appliances, te 
Contains three screw driver blades and reamer, 
When not in use, the chuck and blades are 
inside as shown. kel plated handle. 
Satisfaction unconditionally guaranteed 
Pin dollar bill to this coupon an 

today. 


Name. 
‘Street 


City 
My hardware dealer is 


You May be Another 


RUDY VALLEE 


“IN THE ROUGH” 


See Saees 


300,000 In Led Fainel Use 


esata It tte emp 
carats Pele Poet 
MaidiaFone seu Mopet INC 


ix 
Dane Pevtente, Pemyioan 


[teatare, few prices aad 
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“Gliding’s 
Greatest 
Thrill!” 


‘ORE sport than takingoff in a 

plane—even for a veteran pilor— 
‘to be launched into the air in a glider 
Jhind a speedboat or automobile! Like 
‘a huge kite on a string the glider mounts 
‘swifly into the blue .,. you “eutloose.” 
‘Then begins the exciting glide against 
time .., the secondsslowly goby .. 40, 
150,60... you come in and make alanding. 
it has seemed as if you were up an hour! 


Today, among the more advanced gliding 
‘enthusiaats, glider towing is extremely 
popular—"liding’s grearese cheill!” This 
advanced method of launching should. 
be carefully supervised, but is unusually 
safe with the Detroit Gull because the 
Gull is especially designed to withstand 
the stress and strain of powered towing. 
Built to more than meet 


Department of Com The 

merce requirements DETROIT 

fe has a safety factor 

igs jues Sea gut 
times actual average 

conditions, ‘ire 

Write for our catalogde- 

seribingtheDetroieGull DETROIT 

tndfor completedetaile GULL 


Shout the new pos 
waned wm 485 


DETROIT 
AIRCRAFT 


FORT ANO CAMPAU STREETS — DETROIT 
‘CHANIN BLOG., NEW YORK 
ROOSEVELT BLDG. LOS ANGELES 


Brain-Teasing 


PERE. m0 more lock puzzle 

teasers. They can be made in two 

| sizes, the parts being either $4 or 34 in. 

| wide’ and of any desired thickness. 

| “In ‘cutting the letter-A puzzle from 

| wood, you will need a miter box marked 
in degrees, because the cuts must be 


"These Mock passes cam he made from ether 
Ge Min wide wed cardbaard stock 


| accurate. If you do not own an adjust- 
able miter box, it is better to make the 
puazle from stiff cardboard, using a 
| protractor to lay out the correct angles 
“The double cross puzzle is composed of 
fifteen pieces, two of which must be 
glued as shown, making thirteen pieces 
when ready for assembling. All cuts are 
At right angles or at 45°. Be sure always 
to allow for the thickness of the sav. 
For example, the point of piece 10 must 
be trued up after 9A has been cut off. 
The pieces are shown right side up, and 
are cut off in the order. given. 
Number each piece on the top to 
‘you in the solution, and color or others: 
ark each set to avoid mixing. It is 
alo a help to draw the outlines of the 
puzales to the dimensions indicated, but 


Double cross block punale Piece 
‘ued to No. 9 and No. 11A bs ploed 


By ERIC B. ROBERTS 


Block Puzzles 


choose the set of figures which corre- 
sponds to the width of the stock used. 
Solutions to these puzzles will be pub- 


The setions te the Mock 
npeated on page 117 of the Jul 


puales which 
130s 


lished in the September issue. The two 
diagrams above show the answers to the 
puzzles described Just month (P.S.M., 
J p.ll7), 


ANSWERS TO QUESTIO’ 

ON WORKSHOP FAC’ 

BELOW ate xiven the correct answers 
to the home workshop  questior 


given on page 75. The wrong word of 
terms have been leit out in each sentence. 


1, The teeth on a crosscul saw are 
beveled 

2. Direct current should be used ii 
ing and similar electrochemik 
‘actions 


plat- 


4. A good average speed for wood turn- 
ing ina lathe isa cutting speed of about 

1,000 to 1,600 feet per minute, 

Oak, walnut, ash, mahogany, gum, 

and chestnut are all pen grained 

6. Brushes used for house paint should | 
bbe cleaned with gasoline. 

7. The fore plane is larger than the jack 
plane. 

8. The hair side of a leather belt should 
run on the pulley. 

9, More oil is contained in gloss paint 
than in fat paint 


CLEANING RAZOR STROPS 


HEN the grain of your razor strop 
has become “filled” with 

and the wear of steel blades, and 
longer give the service for which it was 
intended, it can be renovated at no cost 
sehatever and within two minutes’ time. 
Turn the fine edge of an old blade by 
drawing it, under pressure and at about a 
45° angle, across a bottle-neck. Place 
the strop on a table or other perfectly 
flat surface and scrape it clean with the 
turned edge of the blade, taking due care 
not to cut the leather by moving the 
edge sidewise —Cuantes H. Liza, 
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$100 in Prizes for 
Bottle Models 


(Refer to page 71) 


ENCOURAGE a friendly com- 
jon among model makers, 
Porutak Science Moxruty will gis 
$100 in cash prizes for the six best ship 
models built in bottles according to the 
general method described by Captain 
McCann, The awards will be as follows 


First prin, 850 
Second prize, $25 
‘Third prize, $10 

‘Three prizes, §5 each 


Each model must be built especially 
for the contest. The coneracton shold 
follow the general principles given in 
the article on pages 71-73, and all parts 
‘must be inserted through the neck of the 
bottle. The model does not, however, 
per shi 
ype of ship model, with or 
The bottle may be of any shape or size. 
‘To enter the contest it is necessary to 
submit the following: 1. A photograph 

(or photographs) of 

folded and inserted in th 
photograph of the model 
3. A brief written description of 
model including the general dimensions, 
the size of the bottle, and the diameter 
fof the neck opening. 

From the photographs and descrip 
tions, the judges will make a preliminary 
selection of a number of the most prom- 
ining models and ask that these models be 
shipped to New York. ‘The final selection 
will be made from the models themselves 
Do not, however, ship your model until 
requested to do $0, Models will remain 
the property of the builders and wil be 
returned. 

‘The main points in judging will be (1) 
the craftsmanship shown, (2) the general 
decorative effect of the model, (3) the 
accuracy of the model in design and 
scale, and (4), the completeness and 

;mount of detail in relation to the com- 
parative size of the model and the diam- 
eter of the bottle neck. 

‘All entries must reach the Ship Model 
Contest Editor, Porutak  Sctexcr 
Moxtuty, 381 Fourth Avenue, New 
York, on or before October 15, 1930. 

‘Anyone is eligible to compete except 
members of the magazine staff. It is not 
required that a contestant purchase a 
copy of this magazine (it can be con- 
sulted in a library, for example), neither 
is it necessary to obtain blueprints. In 
case of a tie, prises of full value will be 
given to. each tying contestant. ‘The 
judges will be Captain McCann and the 
technical and home workshop editors of 
Porutax Screxce Mowtuty. 


DRYING TACKY PAINT 


$ TO what to do when the paint is 

still tacky at the time of repainting — 
in some cases a mixture of three fourths 
turpentine and one fourth drier will dry 
up the sticky paint. In other eases, a coat 
of aluminum paint will serve. 


he model before it is | 
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Sein.x 3-ft Junior Back 
Geared Screw Cutting 
Bench Lathe, with 
Countershatt 


] | Build a $100 Coach Model for $4.98 


NEW MODEL 


DUTH BEND 
LATHES 


YOR Tae 
Maratacarng Plant Serve tin 
Toot ows ica 
“‘feaine aap” “at iakertary” 
‘All on Easy Payments 

ny South Bend Lathe immed 

mleeptcl sriy 30 pen 
Catlok price," Belanee in tt 
rooathly ‘payments We 


Payment Catalog. 


“istorieal Coach Modala, ne. 
via 


Gives you clear, accurate totals 
inplace of crude, pencil-mark figures. 
‘Counts one for each press of thumb 
lever. Counts anything anywhere— 
from people at an amusement park 
to poles on a power line. 

Here's just the Counter for stockroom use, 
to record the number of bars or other 

of stock on hand, of different sizes or speci- 
feations.” Or the number of packages, 
‘boxes or bales in inventory. OF for counting 
parts or pieces in assembling operations, as 
fan aid to time and motion studies. Price, 
$5.00. Circular sent first if you say. 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page & 


Three, Thirty or Three Hundred, 


There Is No Variance 


Distributed Thru Wholesalers 
‘The Russell Jennings Me. Co 
‘Chester, Cone 


= BITS “© 


THE MOST AMAZING 


GUN EVER INVENTED 
SMALL GAME and 
TARGET SHOOTING 


TROSMAN 
SILENT .22 


[hough It uses no powder 
Grown sent ha deadly ac 
uraey. and. tremendous power 
Cromman Silent 22 Rifles are the 
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Nighest powered pacumatic rifles 
Tete: dora’ the epenter 
owed eating 


yeummatie rifle in the world! ‘They 


rave all the advantages of 22 pow 
dere combined with ax features 
‘hat to firearm possense. 


Fe aoe srt an Gago Men 


Rayer 


CROSMAN, ARMS. £0. 


Be miata 


Auto-Camping Trailer Built 
for Less Than $25 


By HALVOR ANDERSON 


“The empty trailer weighs 200, 


Universal coupling, which Is 


OFS it pay to. build yor 
trailer? That is the question I 
asked myself—and the answer is 

the trailer illustrated, which cost $23.30. 

it both sub- 
ly ‘The angle 
iron for the framework and the curved 

»race on the front were obtained from 

fan old iron cot. An old Ford front axle 

was bought for 50 cents and two Ford 
ings for $1 each. Shackles and other 
parts cost $2.60, machine parts $2, tubing 

50 cents, bolts’ $0 cents, lumber $2.70, 

wheels $3, and welding $9.50, 

As shown in the drawings, 34 by 3 by 3 
in, steel plates were welded on the axle 


rag 


P 


«$es0} 


Assembled views of the trailer showing the chet points of the con- 
SRroction. Ford wheels, Springs shackles, and front ale were uae 


to serv if padls on which to fasten 
the springs. ‘The Ford front spring 
hangers were welded in position on the 
angle-iron frame after their shanks had 
been sawed off The front shackle was 
welded solid and a brace added on the 
auter edge ofthe spring, ‘The rear shackle 
ats. 


The flooring and sides were fastened 
by means of iin. bolts with lock 
washers. A piece 2 by 4 by 17 in, was 


attached to the bottom as shown to allow 
the I-in, steel tubing to be secured firmly. 
‘This tubing was an old tie-rod from a 
junked car. Ordinary pipe would not do 
because the seam would open up when 

forging this part to 
shapes 

As T had the use of a 
lathe and drill press in 
a garage, I made the 
Universal’ puller, thus 
saving’ the cost of a 
commercial puller. The 
Advantage of this type 
of puller is that. the 

ring tension. reduces 
the road shocks when 
the trailer rides over 
bumps. 

‘Alter the trailer was 
assembled, a 1-in. hole 
‘was drilled in the spare 
wheel carrier atthe 
back of the automobile 
to allow the end ofthe 
puller to pass throug! 
and be secured by 
means of a single nut 
and lock washer. As 
an additional precau- 
tion, however, a. Set 
cable was added as a 
safety puller. It was 
looped around the 
front braceof the trailer 
and then belted to one 
of the studs used for 
holding the spare 
wheel in place. If a 
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spring smubber is wanted, an old inner 
tube can be passed around the axle and 
bolted to the floor of the trailer. 

The trailer weighs 200 Ib. empty and 
has undergone severe and extensive tests 
loaded with sandbags weighing 500 Ib. 


Sire 
Priel) 
== 
~ 


Working drawing of a universal sprigg puller 
‘which cm be made in the lathe and dil pres, 


‘allan pumice that’s 
(round au fine as Sour. Te gets the grimiest 


Materials for Trailer 


Xe. Materia and Dimension 
ay fe 


‘A big cake of Lave Soap conts only dime (oe 


1 Fond front axle 


5 cents for the medium size cake) at any 2 Fond springs 

trocery or drus store, But if you want to try 4 Ford shackles 

Teese at my expense, mall his coupon. 4 Shackle hangers 
2 Ford wheels 


Procter ® Gamble, Dept. X-830 
Cincinnati, 0. 
rae: Sond 


Meeting 
the Demand 


10 tere sample 


Tait for bate 
2 Angle irons 0034 i, 


ong for sides. $4 by 136 by 135 
1 Angle irons 3854 in. 
ong for en Mi by 16 by 136 


4 Angle irons 10 in, 

| Tong for corners 
2 Angle irons 8 in 
Hing for spring 

2 Steel for fromt ena 


He by 138 by 135 
Habs 


through @ 12" boiler plote with- 
eo raiaeg acta gece vaae 
I Matehed board for il ‘a wrench can be used under severe 
1 geet ed ya eaealecetepebaaneten 
i ans 2by shy 17 laberatery control processes make 
2 Steel ad front core ari stronger, tougher tools —yet they're: 
RE ae Recieene 
Rap secou 
dhe | || ae 2, 
somuemag Hwa ove rsa 
iste 4 gees se 
eS : creepy 
erie 


Cleveland, Obie. 
Nore: All 


= || rie a 
The — REMOVING OLD FINISH Pawch ond 
IDEAL “ROBIN N REMOVING varnish or other fin. | [Mueeetiae 


ishes after they have been softened 
with a commercial remover, a liberal 
supply of sawdust may be used to soak 
up the old finish instead of rags or excel- | 
sior. After most of the finish has been 
removed, the surface is brushed briskly 
with an old whisk broom or coarse brush 
to clear away the dried particles from 
the work. I find that this method works 
quickly “and insures more thorough 
results —Grorce CURREN. 


VLCHEK 


(aarp: 
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DEPENDABLE! 


EVEREADY 
RAYTHEON 
TUBES FOR 
TALKING PICTURES, 
TELEVISION AND 
ALL INDUSTRIAL 
PURPOSES 


‘Tuese tubes have a firmly estab- 
lished position in the fields of talk- 
ing pictures, television and indus- 
‘tral usa, 


The Raytheon 
Foto-Ce life tube for 
talking elevision. Tt 
is also finding new industrial uses 
every day, such as paper testing, 


color matching, automatic count- 
ing, control of illumination and 
many others, In several standard 
types, or made to specification. 


xa y Raytheon 


‘television ree 


tion has uniform glow over the 
reductive 
ithout. the 


entire plate, and its re 
qualities are perfect 
of mi 


Free Eveready 
cal Bulletin No. 1 
the Kino-Lamp, and 
ing the Foto- 


dealing with 
No. 2, cover- 


The Eve 


WHEAT over’ nat 


‘work af 38 stations. 
NATIONAL CARBON CO., Inc. 
Offices: New York, N. 


Chicagy Kansas City 
York "San Peancisce 


RAYTHEON 


"Trademarks 
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Durable 
Sheath 


Providing Your Hunting Knife with a 


By F, CLARKE 
HUGHES 


VERY hunting knife de- 
serves a good sheath, 
whether it is a home- 

made knife, such as was de- 

scribed in a previous issue (P. 

S.M., July '30, p. 116), or a 

commercial knife, ‘the sheath 

‘of which has been lost or worn 

‘out. It is not difficult to make 

a durable and neat looking 

sheath from three small pieces 

‘of good grade sole leather and 

‘a few split rivets. 

Cut patterns from cardboard 
or tough paper to fit the knife, 
‘making allowance for the seam 
and rivets, and transfer the 
outline to a good grade of sole leather 
about 34 in. thick, which may be pur- 
chased at any shoe repair shop. 

‘There are two way’ in which the stock 
may be cut. One plan is to have the face 
of both pieces toward the front, leaving 
the back of the sheath unfinished. ‘The 
‘other method is to turn the face of No. 1 
toward the back and the face of No. 2 
toward the front, in which case the upy 
Botton of piece No. 1 should be faced or 
Hed in front with thin leather to give a 

nished appearance. 

method is followed. 

‘The slot in piece No 
man’s belt. The 
wrist strap from 
oor any small strap with either a buckle 
‘or a shap fastener on the end. ‘The strap 
is fastened with one rivet as shown. 

1¢ design, which is applied to part 
| No.2; may be a border line tooled with a 


Usually the first 


1 is cut to fit a 


‘The dimensions need serve oaly 
the sheath, at the see can b 


Bait 
( 


ve the proportions of 
jst to ie any kale 


leather tool, a blunt awl, a nut pick, or 
other suitable tool. A more ornate border 
ean be obtained through the use of a 
stippling punch made by filing the de- 
sired design in the end of a large nail. 
Several such designs are shown. Another 
‘method is to tool the border lines and to 
stipple the inclosed space. ‘This stippled 
surface may be toned, if desired, with a 
colored wash made by mixing oil paint 
with gasoline to form a thin stain. ‘The 
stain shouldbe party wiped of before it 

‘The leather should be kept wet during 
the tooling operation, but should be 
allowed to dry thoroughly before the 
stain is applied. 

The line of sewing is Inid off on the face 
af pce No, 2about 34 in. from the edge. 
All stitches should be 14 or Ms in. apart, 
‘The sewing is done with the aid of two 
needles as shown below at the left. 

If a narrow but deep vein 


tooled along the line of t 
stitches, it will serve to keep 
them even and smooth, Damp- 
en the parts and place them 
together in a vise of clamp be- 
fore attempting to do the sew- 
ing, and make the holes for the 
stitches witha very fine awl as 
you proceed. Use very heavy, 
strong linen or flax thread 
waxed with beeswax, 

Alter the sheath is sewed, 
the rivets are inserted to keep 
the edge of the knife from cut- 
ting the ‘stitches. Be careful 
not to cut the threads when 
inserting the rivets. 

‘Smooth and round the cor- 
ners of the sheath with fine 


The sipping 


punches and a leather too, and how the 
‘ith homemade at and sewing camp. 


sandpaper and polish the whole 
with shoe polish or floor wax. 
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BLUEPRINTS FOR YOUR 
HOME WORKSHOP 


"To, ASSIST z0u in your home workshop, 

Porotas Sdusor Matty fem large 
blueprints containing working drawings of 
number of welltested projects, Fach subject 


‘of certain designs that require two or three 

sheets of blueprints and are accordingly 30 o 

47S cents as noted below. The blueprints are 

each 15 

Popular Science Monthly. 

381 Fourth Avenue, New York 
Send me the Mueprint, or Murprints, I have 

underlined blow, for which I inciow. 


Asher fec sul Cela ele ms 
Airplane Models | 
50. 364m. Rive 


1445, Rieu Gatley oF 
Pelusca S00 


‘Write for FREE BOOK 
>) Mention Instrument + ¢ 


HESTON & ANDERSON 


iB WSN Sree | usaseain ceacera 


Bino 


Dell's House 
Parner 


Yes Targa staan | Sprain irc 


ZIP-ZIP rast Ser | ta Bet rm 


pMOOTER a one pte AE 
Bees 


‘can be obtained for 25 cente with the exception | 


Creo-Dipt Co. offers 
23 cash prizes for 
best uses of amazing 
new product. 


OW would yout 
Tike to win $250 
in cash? No work— 
no trouble, Before 
rafnish reading this 
Advertisement, You may think of the 
idea that will win fist prize! 
It's 0 simple. All you have todo. 
vs what youthink isthe best, mon 
fal, most original we for out new pro 
Handi Woo, rea paste 
that handles like'putty—yet hardens 
0 strong wood! here are hundreds 
‘of practical uses for it. Here are afew 
Filling ehinks in woodwork, Patching 
furniture. Plugging draty windows, 
‘Mending toys. And 
woman, oF child who can 
ink of the mont unique use for Handle 
‘ood jets the ig $250 frst pri, 
23 prizes altogeth 
Even if you don't win frst 
re a good chance 40 win 
22 others. All you have to do it 
your imagination—look around the 
nie for Hew Uses for this new prod- 
‘aid let us have your ideas 


Here's your chance to eash in on your 
tural aility. Yow don't have to be 
expert workman to win the pre, 

Nor do yo 

Wood. ja 

plete details of the $500 prise 
Then workout yout bet de 


try a fair chy 
first prize. Handi 
Wood issidbylead- 


hardware’ dealers 
everywhere. Auk the 
‘one nearest YOu 


COUPON FOR RULES 
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simply touch a 
rol Tnistantl: 
VINRUD: 


could spin it. 
automatically. 


robber 
Motors} sho 


‘Only these Dealers Sell the 


Evinrad 
ssruan Sirect 


FOLD-LIGHT 


"ITH its five varieties of appar- 

tus, this easily constructed com- 

bination forms a complete gym 

ldren up to twelve years of age 

‘he horaontal bar, trapeae, and rings can 

justed to suit the skill and experience 

clench young athiete: The cling ropes 

at each end really form a sixth feature; 

they have been added to maintain the 

interest of those who are waiting their 

tum at the main apparatus, so that three 

children can use the equipment at one 
time. 

The frame may be made of well 
seasoned ash or spruce. The header A 
ld be 134 by 594 in. by 9ft. and should 

bbe shaped on the ends as shown. Make 

the four legs 18 by 244 in. by 7 ft-10 in; 
"| cut the top end at the angle shown at B, 
| the end bevel as at C, and the side bevel 
as at D. These cuts should bring the legs 
in pais. one pair slanting to the right and 
the other to the left. To accomy 


DA@iat 


Making a Gym for Boys, 


Swing, horizontal and parallel bars, 
rings, and trapeze in one combination 


By CHARLES A. KING 


the legs in place, mark the side bevel D 
accurately, and make the lower end E, 
as shown on the following page, parallel 
to the angle B. Saw close to the lines, 
and the pieces thus cut will fit against 
the header as at F to give flat bearings 
for the legs. 

“The cross braces G are 184 by 434 in, 
by 3 ft. 2 in, (verify: the length before 
cutting); these are placed as shown, Lo 
tate the bolt holes of each leg and cut 
recesses as at 7 in the detail on the fol- 
owing page to provide a square bearing 
for the bolts. Drill holes in G to receive 

indicated at Q. Before | 
y piece is fastened in place, see that 
exposed corner is well rounded to | 
avoid the danger of splinters, 

Place brace Gon the legs and fasten 
with Mi by 3 in, bolts. Nail a stay lath 
temporarily across the bottom, 

Assemble the legs and header by hold- 
ing each pair accurately in place with 
Jaths and sixpenny finishing nails, Be | 


“The vatious pieces of apparatus can te asembled eatily and quickly 
<Tvtions mast be uniform in length ia onder thatthe Tings, taesr, ad swing wil hang Hvel 


‘The corresponding rope 
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L@ TOOLS 
You Be Proud of fora 
LIFETIME-- 


COMBINATION 
BARGAIN PRICE 
HAMMER = HATCHET 

TOGETHERS DIS 
FREE HINSDALE 


Thin Jaw Plors 
wlth this ardor 


Go. fort My 


KINGSBURY i: TOYS 


FREE! soy 
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careful that no nails are driven where 
they will interfere with the boring of the 
34in. holes for the bolts which are placed 
at right angles to the joints between the 
legs and the header. Fit pieces F, glue 
them in place, bore the 34in. holes, and 
set all bolts up with washers to protect, 
the wood | 
‘The two braces J, 1% by 1% in. by 
3 ft. 9 in, may be made next. Each is 
fastened with a % by 734 in, bolt 
(verify) and a % by 3 in. lag screw at 
the bottom. When fastening these pieces, 
adjust the stay laths until the frame is 
Standing square and the corresponding 
angles of each are equal. Fasten the top | 
Of J with % by 4 in. bolts | 
‘The horizontal bars may be either pipe 
or wood, 134 or 134 in. in diameter and 
6 ft. long. ‘These also serve for the par- 
allel bars. Supply the bars with pins, or 
removable caps if pipe is used, 30 that 
they will not slip out of the holes in the | 
supporting cleats K and Q. The trapeze 


rertina er eaos 


{he et in Feoemes to obuain square bearing 


may be of the same diameter and 3 ft 
Tong, with a ringbolt placed at each end as 
suggested at L. 

Make the two horizontal bar cleats X, 
196 by 384 in. by 2ft. din, Be sure that 
the holes to receive the horizontal and 
parallel bars admit them freely but ‘not 
too loosely, and that they are horizontal 
to insure a firm bearing for the bar as 
shown by the dotted lines at K". Fasten 
the cleats with '% by 

Place 34in. rlagbol atv 

n 35 it. of 36in. manila rope and 
Tope saps. Make 
aan eye splice at one snap, allow for an 
other splice, cutoff and splice to another 
‘Snap, and continue forfour lengths of rope 
P- and two extra lengths for the swing 
‘The swing, the rings, and. the trapeze 
must each hang level, therefore itis 
necessary that some care should be used 
in securing uniform finished lengths of 
about 18 in, for the four ropes and: 30 in 
for the two additional swing ropes. 

If the frame is to be secured, to the 
floor by angle irons as at R, you are ready 
to ft the legs to the floor and fasten them; 
but if it is desirable to move the little gym 
around, stretchers $ may be necessary, 
although such pieces are always a po” 
tential danger in any athletic equipment 
and should be avoided if possible. 

Purchase two Gin. rings to which a 
snap can befastened. Cut off all threaded 
ends of bolts that project beyond the 
huts and file them smooth so there will 
be little danger that anyone will be cut 
on them. Sandpaper all rough places and 
Smooth carefully wherever splinters may 
exist. Remove all finger marks and soiled 
places and apply two or three coats of 
| wood, hard-drying varnish. 


I guaranteed 2 MORE good 
shaves from any blade, but 


I was too 
conservative! 
Jim Hema maroon sininon 


THOUSANDS of men put my guarantee 


to the test. -» and they don't get fo 
more shaves ‘with Mennen Shaving 
Gream..-most of them get three, OF 


‘or even five! Can you beat i? If 
Youcan,T'd be tickledto hearfromyou. 
Mennen alone gives you two kinds 
of shaving cream=» Menthol Teed, and 
‘out Menthol. Both give you 
Clean, comfortable modern. shaves. 
Both build up thick. quick lather in 
fay water, Meanen ther cone up 
jour akin. Te penetrates pores, cleans 
Them, Softens hairs 20" completely 
that there is litle work Jett for the 
fuzor to do. The only difference in 
the two Mennen Shaving Cream 
this"Mennen Withour Menthol ig 
Smooth and bland, Mentholiced 
Iather has a eiple-cool tingle all is 
‘own My guarantee covers them both. 
"Test my guarantee! “Shoot ia the 


Mennen Salesman 


‘And remombor— Meanca Shi aim i grat 
‘eden cols aid beats tbe ectnel burn d 
‘harm the fry red tos Broming ta 


MENNEN 


s G CREAMS 


Pe adPynr, 


‘MENTHOI 


THE MENNENCO., Depe ps NEWARK,NJ. 


Jia 


ip ery: Send me rial abe Ne 


Name 


Gi 
1D Send me Mennen Mesbol-ed 
B Send Se Netuen Without A 
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When You Do Outside Painting 


These Six Practical Hints by BERTON ELLIOT 
Will Insure a Durable, Good-Looking Finish 


'NLESS paints property mised before it suse, it cannot be expected 

to give good results, Stirring round and round ia the manner shown 
at the left will not mix paint thoroughly, and attempting to atic «ful 
an will generally result in the spilling over of a good deal of the oi 
[efore stirring paint, dip ue pour some of the oil from the top. Ste the 
remaliver by starting at the bottom an bringing the padlle to the top 
with a twist as at the right. Pour the oil back, litte hy little, and ste 
votly. Faally, pour the paint back asl forth from one can to another. 


do not use a stiff putty knife, 
as showa at the left, for twill push or pull the putty away from the 
hole. Goo practice is shown at the right. Roll out alittle of the putty 
between thumb and forefinger, pest it slown frmly into the hole, and re 
move the exces with a downward twist of the thumb. For long cracks 
wich cannot be realy filled inthis manner, a flexible putty knife, used 
fn much the same manner as the fingers will serve. Por lange openings, 
stall paper, vagy of oakum into the hole before applying the puty, 


TERE are many ways to hol paintbrush, but, generally speaking. 

only one right way. Never grasp the bru as at the let, but rather 
Il it a shown atthe right. The brush shoul be held between the thumb 
and fingers and applied with an even movement of the wrist. Use loag. 
‘continuous strokes and exert aa even pressure at all times. ‘This position 
rust be altered according to whether the point of application is high ot 
Tow, but the general principle & the same ia all cases. Holl the brass 
Tightly at all times, yet teush the quiat vigorously iato the surface 


0 NOT leave paint uncovered shen not in use, Dist and. possibly 

‘ater will get into it and may spoil it for good work. Paint left 
‘encovered will alo “skin over.” Ifthe cover cannot be replaced, the a 
piece of newspaper or lath over the top of the bucket. Ta cases where 
the paint has heen eft uncovered, the skin shouldbe removed in one piece 
ty cutting around the edge with putty or mising kalfe and by Ii 
‘ofl I the skin is beiuen up it will at diaslve ant will make the pant 
Iumpy. Pieces of shin can be removed from the paint by straiing it, 


-N PAINTING clapboard, do not start painting the Oat part fst a 

shown at the leit. The proper way is to paint the underneath edges 
fist, as shown at the ight. Bruvh along several edges at time for 4 
space ofa few yards, Then cont the faces ofthe boards. If the edges of 
the boars are nat painted, they will be without a protective coating. and 
the moisture from rain and soow will get into the woot and cause the 
formation of isters under the paint. If the Mat portions are painted 
fit, some ofthe pant wil be wiped of when the undersdges are coated. 


F LEFT lying around when oot in us, brushes wil become hand and 

‘unit for wse- They should be cared for alter each job. One of the 
Simmplest methods, if you intend to use the brush again within the next 
day. to suspend it from a wire fn some of the paint you are using or in 
linseed oll as shown at the right. Another goo method isto fold a sheet 
‘of paper, freshly painted with some of the paint, over the bristles to form 
‘watertight jacket, and stand the brash in water. When a job ix done, 
‘lean the brash in a suitable solvent and wash it with soap and water, 
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FOLDING DRYING RACK 
FOR USE INDOORS 
CONVENIENT folding rack for 
drying a few small articles indoors 
can be made as illustrated in the accom- | 
panying photographs from stock wooden | 


Peed 


‘The rack as set up in bathtub to make poss 
Me’ the dying of few light articles overnight. 


dowels, a piece of webbing, six large screw | 
eyes, and two rivets | 
‘The stand opens up scissors-fashion and 
intended to stand in the bathtub, Each 
pair of legs. is 

Pivoted about 
three quarters of 


the way up with a 
per or steel 
rivet. heavy bit 


of webbing is fas- 
tenedl across one 
pair of legs to keep 
them from open 
ing too far. 
‘Crosspieces join 
the corresponding 
legs on each side, 
fone piece being 
placed near the top 
of each set, and 
the other near the 
bottom. Each 
top crosspiece is 
slipped through screw eyes driven into | 
the ends of three of the drying arms. | 
Tn use, the three arms pivoted on one 
crosspiece are thrown over s0 they rest on 
the opposite crosspiece, as shown in the 
upper illustration —Cutantes B. Bank 


When folded, the rack 
il point clonet. 


SOLDERING LEAKY PANS 


BEFORE attempting to repaic a small 
leak in a pan or kettle, rub the spot 
around the hole inside the dish with 
emery cloth or other abrasive until 
bright. Place the hot copper under the 
hole to heat the metal. Rub the upper 
side with flux, then apply a drop of solder. 
Mane of the solders containing fh is 
used, merely apply the solder. The solder 
should not extend below the hole 

For larger leaks or spots, clean the 
lower side and cut a small tin patch to 
cover the hole with a liberal lap. “Tin” 
the lower side evenly with a thin coat of 
solder; then apply the tin patch and heat 
it with the copper until it has been firmly 
attached or “sweated” in place. Next 
cover the edges with solder and later file 
the solder smooth. | 

Kitchen utensils made from aluminum 
can be soldered successfully only. with 
special aluminum solders, but usually the 
leaks can be repaired without solder by 
using household mending patches, which 
are applied by means of small screws. 
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and you open the door to 


SUCCESS 


‘OU, too, can be 
rrained for a worth. 
while radio job  .. Clip this 
coupon now und send for this 
FREE BOOK... Read it page 

by page... see for yourself why 
thousands of fellows just like you 
fare now on the road to success in 
Radio... why hundreds of men are 
now cashing in on RCA Institutes’ 
practical training. This free book gives 
you 40 fascinating pages of pictures and 
text, all about RCA Institutes, the only 
‘schoo! that is endorsed by the Radio Cor- 
poration of Ameriea....The school that 
actually is part of the great world-wide 
radio industry. 


Easy to Learn Radio 
At Home in Your Spare Time 
Let the RCA Institutes’ Home Labora 
tory Training Course give you the real 
inside fects of radio... « quickly and 
easily. Use your spare time to train for 
success with the remarkable outlay of 
sereen-grid apparatus given to every sti- 
dent of this course. You learn how to 
solve every radio problem such as in- 
stalling, repairing and servicing fine neta 
‘You also learn ship, shore and broadcast 
station operation. This the traning that 
will help you to make money in radio! 


RCA Graduates in Big 
Demand 


For more than 20 years, there has been 
‘a well-paid position in Radio waiting for 


practically every graduate of RCA Insti 
tutes—mechanics, operators, service 
men, ete. Only the vast resourcesof RCA 
‘could give you this practical training... 


Send for this Free RCA Book 


"Radio... the Field 
of Unlimited Opportunity” 


Start today on the road to Success in 
Radio . .. Send for this FREE BOOK. 
Every page is packed with pictures and 
texttelling youall youwantto know about. 
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men took thei places atthe sheaves, I went on 
2 tour of inepettion ofthe ship withthe chict 
letrician as my guide. Below the main deck, 
T found a bewildering array of winches for 
‘vinding im the grapnel rope’ and below that 
Several almost una ee tanks, bout 
ihiny-four feet in diameter, in which hundreds 
of miles of cable and rope could be called. In 
the engine room, one fireman was doing the 
work uf sic"and doing it more cally forthe 
Join W- Sfackay san oll-burmer. The dining 
Saloon was exactly ike that of an Atlantic liner 
Only built on a smaller scale. The service and 
the meals, by the way, were eally as Rood, 
thd perbape a Ute meee “filing” 

"The smoking room, where checkers chess, 
and bridge were played when the oficers were 
‘off watch, had its piano, library, and phono- 
ipaph. “There waste galiy Yor both oer 

‘crew; an economical that 
tao tends to forestall "Licks” alt the food 
from the foe. Above, on the main. deck 
Amidships, were the oxen’ quarters, eect 
tian’ eabletsting wom, witless Foor, pu 
fers office, and so forth” The crew numbered 
hinety-one—including mysell. ‘This is one of 
the Heme that go to make the maintenance 
C= the veal aout $4.00 week 
Cahlerepair ship pays top mages sad! over 
Uline. ‘The cable wlth which she repairs breaks 
Ad faults costs frm 81,800 to $8,000 mile, 
Which makes cablelayiag a rather expensive 
proposition, 


old shingles 


like new 


you can give faded 


‘ly easily applied. 
has good pi 
5 times longer. 


'E WERE nearing the cable line; at any 

moment now, something might happen. 
the bow was the place for me. There I 
found Captain Livingston sitting on the taut 
line, just abaft the sheaves—a cold, wet jot 
but the only way to detect the gradual tension 
and vibration that always accompanies the 
hooking of a cable. "The dynamometer, reg 
iatering in hutdreds of pounds, can be relied 


pon For fere colo 
chart and full information, 


CREO-DIPT 


BRUSHCOAT 


STAIN 


upon only in very deep water.” The indicator 
was swinging back and forth between 1,200 
Ain 1,600, 


For anther half mile the ship drove slowly 
treush the Ite aiterscon tae, the shipper 
At hispost on the jute covered steel cable pe 
Sudden, be became tense and grasped the 
Xone hand 

‘Got something! be announced, bry 
Was it the cable broken by the earthquake, 
pe of the lines sbandoned Years ago? Or had 
the grapoel buried its nose in the brown cay 
that now scemed to overt th time honor 
bis mad All eyes were on the diynarnom 
‘ter. The indicator, which bat 9 moment be 
fore had regiatered strain of 1,600 pounds, 
tras climbing to. 180020002400" hic 
Td mean bt one thing the cable 


Ten "HE quartermaster on the port deck, less 
than thirty feet from the skipper, grasped 

the levers of is engine-room telegraph, waiting 
for orders. They were not long in coming, 

“Sop bert 

‘Two hundred feet astern, in the bowels of 
the ship, the assistant engineer got the signal, 
and shutoff both the port and starboard en 
fines, From then on, they were used merely 
{steer the vessel 


As the cable-rope came over the sheaves, the 
skipper watched it with an ansious frown. 
‘There's many a alip "twist the clay and the 
ship! No cable is ever considered “booked” 
luntl it ison deck. The pressure down there in 
the stygan blackness is 4180 pounds to the 
square inc 

‘As the cable-rope was wound upon the seven- 
| foot drums, the ship was forced slowly back- 

ward, until eventually she was almost directly 


Splicing a Cable in Mid-Atlantic 
(Continued from pate 5 


above the flatfsh hook, 
Advance 

[At the end of two hours of steady grinding, 
the deck watch, in rubber boots and cilskin’ 
lined themselves up along the rall. ‘Two ot 
them tid few short lengths of rope to thelr 
suspenders. Slowly and careflly the cable was 
Trought from the depths, until the chain at 
tached to the grapnel came clanking over the 

had taken 

Uhree hours to Fee in the thre miles of grapnel: 
rope. "\ deck-hand brought forward a cluster 
piece lights eavipned with a rele 
Leaning aver the rail he played his “spotlight 
tm the ier at the bow The tenocoasat- 
fish hook was just breaking water, with the 
cable in its grip. 

Stop hee! 


HE, winches ceased their din; the heavy 
‘able rope, weighted down with the chain, 
aquivered under the strain 
“This was the cue for the lads with the short 
lengths of rope attached to their suspenders 
‘They leaped atop the sheaves, stepped into 
bontewalas chair, and were lowered over the 


stead of a mile in 


feapadl might 
thera i ima ig. ew fob 
‘rapnel, the two seamen quickly lashed the wo 
‘ible ines to Topes that Tan over the sheaves, 
‘They had tried to outdo each other in sped, 
froma the fst rolling hitch to the lst turn, fot 
the cable company was lning thousands of 
Sollars a day in tla, 

‘hand, suddenly Aung up, was the signal 
for the starboard crew to hat yp te man the 
other followed a seoond later, “This particular 
ppb easily done orth enw vty 

on more than one occasion, waves have 
broken over them as they worked. And the 
Temperature of the water along. the. Grand 
Hanks in winter Is not more than a degre ot 
{to warmer than the freezing point 

"The cable was taken on boat Tt was cov- 
eed with barnacles and marine growth, but 
the outside covering wae Intact. “Brown clay 
Hil adhered to the crevices in the sheathing, 
Indicating that the cable was buried by Uxs 
tarthquake. Now it was cut with a ack saw, 
Sod. the severed ends brought nearer to the 
testing room, A ‘length of insulated. copper 
ttre attached to the galvanometer inthe 
‘ectician’s laboratory, was run out on deck 
Sind made fast tothe Core of the cable 


HE galvanometer, that indispensable in- 
srument of the cable-repait ship, looks 
very much lke a polished brass cylinder. Teas 
about the size of a ‘dry ice” ice eream con- 
{ainer, quart size, stood on end ona wide 
bench. ‘Tnside, atiached to a suspended coll, 
‘mirror; this reflects, through a window in 
the cylinder, upon a graduated scale two feet 
away, the glow from a stationary light set 
directly beneath the transverse scale. Tn other 
swords, as the col within the cylinder oscillates, 
the distance it swings is measured on the seae 
In the laboratory, I found Carey, the chiet 
electrician, busily tapping keys and chaning 
plugs. Once in a while, he called out a cryptic 
‘umber, which his assistant wrote on a pad; 


they were to be used later in certain intricate 
calculations. Captain Livingston. walked in, 
SSnsiety written all over hie grisaled.counte 
hance. He has a reputation for " getting” 
cable tosmtain, 

Tt was the New York end of the cable that 
Carey was testing. The total electrical resist 
lance uf the cable ia ohms is proportional to the 
‘mileage. Since the tests registered 1,708 ohms 
and, in this instance, the cable had two ohms 
‘Of resistance per mile, the ship must he 899 
‘miles from New York. 

‘With a delicate elec 


(Contino page 109) 
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Splicing a Cable in 


trical recorder, the electrician communicated 
with shore, and found the cable was in good 
Condition. 'A sigh of relief came from the skip- 

is bit of information. The galvanom. 


fend of the eable, and the tests that followed 
Showed that the cable fad’ been picked up 
iwenty-ight ohms, of fourteen miles short of 
the breaks ‘The John IW. Mackey thereupon 
Droceeded to the vicinity of the actual break 

While the ship was leaving her way though 
the darken Carey brick explaned the work 

g.of the elccrial hookup tf which the gal 
hometer is the heart. W ‘ithout this, the 
rch for a broken or faulty cable would be 
ie the proverbial hunt for the needle inthe 
haystack 


“YJHEN a cable is laid,” he told me, “the 
resistance of each section is ascertained, 
by tests, and the figures are fled away for 
future reference. When a cable is broken or 
develops fault, its joined at the shore station 
to a set of electrical instruments similar to 

what students of electricity call a Wheatstone 
Bridge, an electrical balancing device which 
micasures the unknown resistance of the cable 
Section to the point of the break by comparing 
Itwith the knoyn resistances of several lengths 
‘or colls of wite. The galvanometer shows by 
means ofits beam of light upon the seale when 
the resistances have been balanced exactly 
‘This is accomplished when the beam reaches 
sero on the scale, “Reference fs now made to 
the resistance tables which, for any given value 
of resistance, will divulge the distance, in 
‘hautical miles, to the break or fault. 

‘On. the second "drive," early the following 
moming, the John WV.’ Mackay hooked the 
Newfoundland end of the cable—the fist of | 
tight vessels in the area to *put through’ te 


pairs, “But it isn’t always as simple as that; 
rage, which lasted twenty-four day’, 
ivingston enjoyed but one day of 

weather, In the log one sees freq 


notations of gales, snowstorms, heavy swell, 
ough seas, and fog. Bulleted by mountainous 
seas and shrieking winds, the eight cable ships, 
far out on the stormy Auantic, struggled for | 
weeks against tremendous odds 
ean predict when. the Joh 1. 

‘of any other’ cable-repair ship, 
will receive orders to report for duty in mid 
Aulantic or mid-Pacifc. The ice elds off New: 
foundland may run aground near a cable, 
souge up the sandy bottom, and break wp the 
strands; a trawler may hook a section off the 
coast of Treland; the sharp coral beds of the 
‘West Indies may cut through the thick icon | 
sheathing of another, ora Japanese earthquake 
may disrupt service in the Paci 

Joining & cable ship, therefore isa fine way | 
to see the world and, incidentally, to partie 

tein one of the most interesting and exciting 
forms of deep-sea "fshing” the ocean afords 


NINE TENTHS OF BODY 

IS NEW EVERY 21 DAYS 

Tur human body changes its water content 
very three weeks on the average, says Dr 
Edward F. ‘Adaiphy.of the University of 
Rochester Since the make-up of the body fs 
ninety-three percent water, this means that 
hine tenths of ane's body substance is com- 
Dletely replaced every twenty-one days. ‘Not 
All the matter of the body, however, is so 
transient. Nitrogen, the chic element in the 
chemical composition of muscle, fs generally 
renewed within 290-day periods. "Tron changes 
‘very 300 days. The most permanent cher 
fails in the body are of course those inthe 
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Thrills of Flying Sis 


(Cont 


fora surprise. In a small ship, you sit with the 
‘ose on a straight line ahead. In making a 
turn you keep it on the horizon, ora little be- 
low it. Hut ina big ship the pilot's seat may 
bbe several feet to the eft of the centerline of 
the foslage He sees the nase from am ale, 
fs though he sat out on the left wing. So, in a 
left turn, the nose appears to be ‘way above 
the barizon and ina ght tur, way below 

“The rule is: Keep the right shoulder on the 
horizon in a turn. If this shoulder, which is 
high ina left turn and low in a right tur, 
kept about level with the skyline, 
the nose is not getting up where the ship will 
lose ying speed and stall 

Before a pilot takes off in a tri-motored 
plane, he tunes up the engines to be sure they 
are al running at the same “The crus 
ing speed of the Wright Whirlwinds on a Ford 
or Fokker is 1,680 revolutiops a minute. The 
three engines are regulated by three throttles 
fon the instrument board between the pilot and 


all the engines to be cat instantly in the event 
ofa crash. 


RDINARILY when the propellersareturn- 
Ing they whine at x 
when one of the wing “pr 
Uiretly behind the blade of 
the blast of ar frm ity it sets tp 


Just the engines s0 neither of the outer pro- 
pellers turn exactly with the nose blade,. Thi 
[adjustment is too fine to be guided by the ine 
Struments, Tt must be done by ent 

‘nother reason the adjustment of the ro 
plants is important is that if an engine on 
Side pulls harder than the motor on the other 

the ship will not fly a straight cou 

will edge over toward the side of the slower 


Fokker equipped with a loudspeaker. Whil 
Leruised over the tll buildings, the announce 
back in the cabin would begin to sing: “I've a 
feeling I'm falling.” ‘Then he would say: “Oh, 
no I'm not, because we are flying with Whang 
‘doodle gasoline and it never fails.” We were 
giving Mr. Whangdoodle’s gas a boost at so 
much per minute. 


R contract called for us to begin at 125th 

reet and work downtown cruising back 
and forth along the main east and west streets 
Ordinarily, such a fight would have been as 
‘monotonous as riding a mowing machine in a 
hhayfeld. But this time the. right engine 
‘oukint tex up" and the ship hept ing 
ff to that side. i had to ride the rudder bar 
all the time to go straight. 

When one wing engine cuts out entirely, I 
have found a trick that helps keep the ship on 
a straight course without Raving to give It so 
much opposite rudder. If the wing with the 
food motor is flown low, it gives that engine 
fore to do and helps hold the ship straight, 
instead of letting it pull around toward the 
dead motor. 

Twas flying Van Lear Black, the Raltimore 
publisher, between Akron and’ Cleveland last 
Summer when one of the wing engines called 
ita day Steen miles from Cleveland. 1 
the ship over on the other wing and flew into 
‘Cleveland that way. Mr. Black asked me why 
Tddidn't straighten up and fly the way 1 had 
been flying. When I pointed to the engine with 
its propeller standing stil, he sat down wi 
at's word. ‘He was a good sport 

‘The longest nonstop flight Lever made ina 


ued from page 1 


-Ton Planes 


hig ship was when T rushed Black in a ti. 
motored For from Chicago to Baltimore, 800, 
miles in one hop, We rosed the Appalachian 
Mountaine at 11,000 fet 

beat that height by more than 3,000 fet 
turing a thing battle with a siaem over 
Kentacky last year fess barnstorming 
fhrough the south with the Ford T ha tested | 
st Bearbor. At Lau, Rentucky, Syd | 
my mechanic, ot marr We took the br 
fora honeymoon onthe hop to Memphis. And 
‘twas some honeymoon! 

hundred and ity miles south, we ran into 
oe of the worst electrical sto 
Sh ty ft baka nk nbd 
feet. Unlys swollen thunderheads raced pat 
ts" Conttiual Aatbes of lightning stretked 
etos the sky and seemed mae te Wig 
Of the metal ship ty inches. With fll gum 
Slimbed, the Dig ship. ocking nthe violent 
Sroecurrens, ‘The altimeter showed 13,000 
feet before we were above the storm and in 
tit ale, ‘The cell, or climbing limit, of 
ordi 1,500 fet 


PROM, tt et a fara we cold co, 
the Inky clouds relled and tumbled below 
Fiyng by compa Trenches "Then 
roped my way down through the storm feel | 
ing Yor the airport. "At 1/000 feet, the ound 
teas atil invisible. 

T did't dare go farthe 
low ‘the cloud ‘eling 
climbed back again, two miles upst 
the storm, ‘With the wind at my back I racad 
{or Louisille, AC times we touched 188 miles 
tn hour. We just and I wan 
28 relieved asthe bride when we aa down and 
fot. under cover hefore the rain and. wind 


time that I flew a big ship through | 
Haat winter-down in 
Sikorsky’ amy hibian 
diye east over the sea to the Uahama Islands 
Took offat alm Hench in bright sunshine and | 
Traded out over the ocean for the sikty-threc: 
Ile overwater fight 
‘Taree times onthe way 
through tne squalls from a guar 
ile adn half wide, with clear 8 
iryond.. Sometimes we would brat th 
ina few seconds, like plunging 
‘of paper. We could’ sce the sreami 
miles away and we would charge towa 
{ull speed and alither through At more than 8 
Hundred miles an hous 
Anphiblang, that can land either on water 
‘or sole ground, are great sport to fyexcept 
tren you have ‘to pump down. the wheel 
‘This it done by means of a lever coming up 
from, the foor between the two seats in the 
pio cai,” Vales a the rar of the ein 
fre placed at the “'down" pouiton and: the 
ievet pumped tack and forth. ‘This forces ol 
{nto the top ofthe struts and drives down pi 
tone, which are connected. with th, wheck 
teow Uhe hull body’ 30 that the machine can 
‘come down ot land. 


NIE. pistons move several feet and the pilot 
‘Enos they are down when a pressure 
cn the intrument pane points to about 360 
Pounds. "When the valves are placed at “up” 
nd the lever pumped, oll fs forced into the 
inottom of the struts andthe wheels lifted. Tt 
tikes about tree inate of re abr 10 
feo If the wheels are not completely 
‘owe, the ship may strike on the botton of the 
ill and be wrecked 
T once saw a pilot forget to put down his 
vente hen, “he chine at 
Appeared. The only thing that saved him was 
the fact that be landed on tand and the grains 
foled. ‘The bull id along sulicenty to ep 
trom being wrecked. (Covina por 112) 
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We teach you electricity by giving 
you the actual work to do 


very branch of Practical Elcticity 
‘39 thoroughly aad so_ personally 
trught'ne to sae one who raduatee 
{om our yehool several Fears ahead of 
the experienced man tn the fel eho 
thas not had spectal training such 
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Paint things yourself. These ‘hooks. will 
ot how to turn out fine looking 
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Me ithatrated heptane == 2.8 postpaid 
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‘and construction in accordance with 
fational Electrical Code, 


the 8 


POPULAR SCIENCE MONTHLY 
261 Fourth As ‘New York Ci 


POPULAR SCIENCE MONTHLY 


Thrills of Flying 
Six-Ton Planes 
(Contnacdfvom pee 110) 


Landing any kind of a big ship is, of course, 
sore difheut than bringing a smaller plane to 
s7ound. The speed is greater. The weight and 
Slav are greater. There is more wing spread to 
watch, The landing speed of a Ford's sixty. 
thee miles an hour” A Pokker comes down at 
sity, and a Sikorsky at fifty-five. When you 
Set five tons down on the ground at sixty miles 
4 hour, you have to be careful. 
in landing a big boy” for the first the, a 
pilot is likely to "ly it into the ground." He 
Kits so high up inthe plane that be atl scons 
tobe inthe alr when the wheels have touched. 
uently, he fs apt to level off too late 
and to hit with a jolt. Also, he will 
fame down with his til high instead of sting 
down n'a three-point landing with wheels and 
{allkid touching the eld at the same moment. 


NOTHER tendency of a green pilot in a 

big hips fo urderoot the Be He 
‘ot used to Landing at sixty miles an hour and 
hae i likely to have to give the engines “shot 
of the gun” 


Even then, he shout 
ings,” being instructed by an ex- 
lt. 


te on 


a big ship, I was 
wamed not to fly her into the ground. T 
didn't, T made the opposite mistake, I leveled 
ff afoot or two above the airport. Crash! We 
pancaked like s ton of bricks. Fortunately it 

tras two feet and not twenty. [once saw 
pilot bring in a tei-motored abip and make a 
rect landing—twenty feet in the air. He 
with ove loud * Pop!” and the fuselage 
sgacked right inthe middle The ony way the 
‘tip could have been saved would have been 
‘They may 


to ote 
Ford, for instance, 

the scales at more than six tons, 12,910 pou 

A Fokker F10 weighs 13,100" pounds, and a 

Sikorsky only about a ton less than a Ford, 

10,480 pounds. 


‘up the airport twenty feet, 
f can't allord many bad landings in 


NIGHT landing in big ship isnot much 
‘more dificult than a night landing in any 
plane, “All you need fe plenty of mom and 
food field lighting One might, last fall 1 was 
Frigg a t-motor from the west to Long 
Island Head winds ate Sous 
‘were consuming Bity gallons am hour. "Over 
New Jersey, T'was beginning to Pnared 
Sudieniy, to the vit, powerta omights 
ilared om, laminating ' large airport. ‘The 
peat at Hadley Fel, canter terminal of 
tinentAl air mail, had beard my 
motors and thought I was whole Bock of mal 
Planes coming in. I at down, gassed the ship, 
od hopped off to my destination. 

'A few necks ag, another una sures of 
aid helped the pilot fa fifteen passenger p 
over Losvibe TL He bot he bentngs end 
cotta the ror Cha wate 
Aol course, he dropped a note in a mi 
tottle, Teasked one of the golfers to fe on the 
‘pun wick his heed potslag ard the al 
Eek." When this was done, the fyer headed 
‘Off ina beeline and soon made a safe landing. 

"The only time I was ever lst in a big ship 
was above teritory I knew ike a book. Tht 
Yas the way of iT was ying from Memphis 
to Parks Field, in St Louie Out of Memphis, 
Timet fog and low clouds and flew in, bind as 
‘abut T'passed right over the field and didn't 
iknow it. "A mile and a hall beyond, [spotted 


a eS 
‘me my bearings in a split second. 
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Are You Afraid 
toFace the Truth 
About Yourself? 


HERE are occasions 
in the life of every 
ian when he realizes 
how miserably he. has 
fallen ielow what others 
Ive expected af him aud 
what he had dreamed 
for himself, The 
“big?” man faces the 
truth, and does 
fomething about it. 
‘The “little” man 
finds an excuse for 
his failure and does 
nothing. What are 
your answers When 
you ask yourself 


‘questions like these? 
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Dove Is Now Night Bird of War 


wd from pope 


of about four weeks, when they are able to dy. 

‘The twilight squeaker is put through its 
paces {rom the time it is eighteen days. old, 
‘when it is put out on the landing board of the 
{oft just belore dusk and allowed to observe the 
urmunding country to familiarise ite wit 
local conditions. This liberty it enjoys 
few moments, after which itis forced to” trap,” 
‘meaning to reenter the lft through the trap 
or cage with which all pigeon lofts are provides! 
| and which, because its openings are only four 

and one half inches wide, permits the birds to 
‘drop into the loft but prevents them from 
leaving it at will, "For about six weeks, 
these “observation lessons” are continued 
nightly. 

As soon as the birds become strong on the 
wing, they are turned out of the loft each 
cvening and given exercise flights for at least 
half an hour in the vicinity of the lot. When it 
is almost dark they are called in with a “can 
rattle,” a tin can containing grains of peas, 
fad fed, 


ARTER to wecks ofthis raining, hey are 
‘taken a quarter of a mile from their home 
{oft to a spot clear of trees and buildings and 
fred just after dark. Nov if they were merely 
liberated, the young birds would obey: their 
time-honored pigeon instinct to sit down and 
ost in the dark, and no amount of coaxing oF 
folse would induce them to fy. But if, when 


feleased, they are tossed into the ait ‘with 
‘considerable force, they will take wing in spite 
Of the darkness and continue until they reac 


ome 
Following two quarter-mile liberations, the 

distance s increased to half a mile. Alter t 
| such fights, half-mile increases are made un 

the young’ night flyers. master a. five. 
stretch. From then on, the pigeoneers strive 
foe farther mileage, but each mile beyond the 
ve-mile limit fs considered "0 much 


‘The night flyers are kept in a 
which they are never permitted 
the daytime. 

‘Adasen lofts, each a model of brightness and 
cleanfiness, house the Hock of 500 birds now at 
Fort Monmouth. They are painted red. white, 
and blue, for, Koss told me, pigeons have 
sense of ‘color which belps in guiding them 
home. For the same reason, the individual 
neats inside the lofts are painted red, whit 
blue, and brown, 


pecial Tol 
Teave ia 


TENCE te catie “cou of raining” he 
ids eceve i calculate to inten 
inborn homing instinet and key it 
highest pitch. ‘This, Ros explained, ithe way 
the day homers are trained to become ‘Army 

"The schooling of the newly-hatched squeak 
‘ere begins atthe age of four weeks, when they 
‘ie released from the lft and allowed to set 
their earings. Then they are taught to trap 
immediately upon homing from a light. This 
‘dome by keeping them inthe lait without food 
for twenty-four hours, alter which they are 
taken outside a short distance and liberated, 
‘one by one. A man inside the lft shakes the 
‘an rattle, and the hungry youngsters rush for 
the entrance trap. 

Tn about a week, the pigeons get the idea 
that they munt trap a'soon as Uhey reach 
home. “This of course, i of the greatest 
importance, for a pigeon flying home with 
mmeseage and perching in a tree or on root 
‘would make a pont mesenger The pigconrers 
ncoutage the formation of the trapping habit 
{fed the birds the moment they enter the 
ot. 


ractice Tights. 


Gradually the distance is increased. to miles; 

‘are able to-do ive miles when they are 
eit weeks olf, After that come the 2roup 
Sight" Taften or thirty pigeons are taken tn 
Isskets ten mies from the lft and liberated. 

‘Careful note ie made of the Um of eens, 
and a the lft the arial of each bird i med. 
‘Thisadone by taking the registered number on 
the aluminum band ach pigeon carries on its 
leg. The distance of the daly roup.Mghts is 
increased nti the young hi are doing 100, 
tlc without stop. 

‘When th binds have been trained in groups, 
they are flown in pairs Hut an interest 
pitts that two mates are-never te 
Together. Pigeons are. monogamous; once. & 
indie mated remains with te mate through 
‘ut ital And this mating insint is used to 
‘enforce the homing intinetBefore ap 
‘Sentered in a long race, for examply fis 
‘arated rm tema ora day or two ant 
wry its heart out to reach home,” When 
there re yourpter he net ao wil 
Increase ite speed everalyards beyond its 
tual te.” A'hen, however, wil fy fater ta 
her squrakers than a och 


Pigeon, becuse ina group it has the advantage 
drag of the other bins. Now i hae to 
icarn to be its own guide and pilot and to pick 
‘at a ronting Place ff ight comes before It 
Teaches home 
"The average specd of a well-bred, well 
trained homing, Nod is fifty mile sn’ hour 
Twelve years f careal wcll and experi 
training have worked wonders with the Af 
Vins “immediately after the war, a apced of 
1600 yards a minute was considered exc 
Mat aay ht o's mae 108 ya 
minute are not unusual, "Not fong tg an 
[Rmercan pigeon did 300 miles atte tute of 
2700 yarde & minute, which i te beter 
than sventy-one miles an hou 
“Doughisny” is the mile-eminate Ayer at 
Fort Monmouth. Tn lst year x national racen, 
it few from Chaitancogn, Tenn to te fo 
Alitance of 720 miles i tighter boy ay of 
srhich must be subtracted for roating tine 
‘Thechampion lng ditance yer at the pat 
"Topeka "Hen which. ew from. Topeka, 
t-te fort,'s-datance of about 1300 
“This championship fight the bird 
purely by aceldent. Together with a 
other pigeons, I was shipped to 
fancier in Topeka: whence it exaped and ew 
Home.” Nest in tine is Soot Pek” which 
overt stance a approximately 1,000 
cia Mo 


miles, fom S the fort 

JHIILE these birdsare regarded as the pick 

‘of the lock, none is held in higher esteem 
than the “hero pigeons.” “Of these, only two 
survive. One, “The Mocker," lost an eye at 
Uhetront. Esty in the morning of September 
12, 1918, this bird homed into signal head: 


quarters'miles, behind the line after a flight 
from the frontline trenches at Ueaumont, The 
American troops had been suffering sreat losses 
irom an artillery nest that had got their range. 
When the enemy guns finally’ were located, 
"The Mocker” was dispatched to head: 
quarters with a message 

As the bird reaches! home with the note 
which was soon to silence the death-dealing 
Thattery, signal men found that one of its eyes 
was destroyed by a shell splinter. Tks head was 
2 welter of blood, but it had flown on doggedly 
And was the means of saving hundreds of ives. 

“The other war bird, “Spike,” has a record of 
having carried fifty-two important messages 
under fire without suffering as much as a 
scratch. Most famous (Conasel om fare 2) 
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of War 


| of all the hero pigeons was “Cher Ami (Dear 
jend), which, its breast pierced by a bullet 

and oné of its legs torn away, brought in the 
| message that saved the remnant of the Lost 
Battalion, two hundred and fifty-two men. Tt 
survived its wounds for almost a year, returned 
to this country in an Army transport. and was 
recommended for the Distinguehed Service 


Cross, 
Tts record was closely matched by that of 
“President Wilson,” which also delivered an 
important message despite the loss of 1 lex 
dduring the intensive machine gun and artillery 
faction at St. Miiel. ‘This brave bird has been 
reserved anit placed on exhibition inthe 
ythsonian Tnaitution, at Washington, D.C 
ing in perfect amity with "Spike and 
ste Meche? ae the tro Gennad prisoners 
of war, “Wilhelm” and “Helena.” ‘The bands 
‘on the legs of these birds, which were captured 
at the front as they were transmitting enemy 
‘messages, revealed by the crown and crest 
stamped upon them that they belonged to the 
ex-Kalser’s own loft of prige carrier pigeons, 
‘At the armistice, nearly 9,000 ‘homin 
pions ere i service with the UE a 
France, “Records show that the binds func: 
toned with a higher percentage of delivered 
rmcasages than radio, telegraph, telephone, ot 
rs. Ninety percent of ‘all messages 
‘entrusted to American homers st the front 
reached their destinations. This ratio, Signal 
Coro experts sy, wl be increase to almost | 
100 when the new race of night-lying pigeons | 
developed to its full extent 


Froth Smothers Biggest 
Oil Blaze 
| (Cantina om pe 05 

refinetieg, the Hayonne plant included, have 

Htorea of the Sie fighting substancer aired 

Addtotved in tanks Torn which pipes fad 
| cach ofthe hldersTe only meer, 

turn valve to spread ‘the founproducing 
‘roune into un of tank. ‘The portable typeof 
frechin, so used, i consecied to «water 
fone, abl cane ofthe chemicals in dry powder 
fore are cepted lato a hoppe. The corer 
twhich Uh chemicals penersie shoots a Youming 
roam tnty o forty feet. 

With the sare which the ire had obtained on 
the neuby per ot even the permaneat foam 
ripe could save all the tanks" Flames which 

ie one of them were instaniy extingulabed 

‘eben the valves went on, bu otters eventual 
Wy clehtec of them, holding sme 7000 bat 
| Pen of, wer abiaae 

‘While mem ith the portable generators 
loraved the soning het, tir chemital wspply 
began to run lows, Tt was on the point of 

tion when, vo trucks with shew Su 
Cacoted, by State Coopers with creating 
sirens, dashed in from Paulsboro, N. J. 

Meanwhile another atiing’ sce was 

ting fied Hi re he 

I factory is aitued, Clack express 

| {rains were bel up log ensugh for employees 

working in double hits old care with nda 

Total powder; more than  bundted tons of 
fertayene ee 

TH eas Inc arsval of theae cane of pomder 
that saved the Tenery.— When the ted fe 
fghtors heard a welosae Incomotive white 
sed soe the st Dor ear of powder rollin oa 8 

‘une the fight war all but ended 
ibe popder into Unis grecions 


spur, the 
They fe 
while loodlights pierced the growing darkness 


evening ad woke Cake with be whe | 
Alepost left by the powders spray upon bel- 
fete and clothing, they looked” more Uke 
ghosts than men as they applied the finishing 
fouches tothe $3,000,000 fre. 


POPULAR SCIENCE MONTHLY 


| Ipeicactomerih DEGREE m 2 YEARS 


113 


on-ementals and stenting coures, 
‘TrSaue Callege oferng Hachelor of Science Soares fs 

ears Courses tm Aeconauticas Co 
tinal, Chemical, anf admisraiee 


ates el sprue potions 
er aay, Niro 


dah yea Eater 
ane Writer 
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“He ‘gets #100 
a week now 


a hand—en 


Ihe was 
ing erloary wor 


ra 
fae 


| machine. Someone remarked, 


Bowlus Teaches Me How to Glide 


(Contin from page 8) 


jar. Then ease the stick slightly ahead.” 
“When do T begin turning?” 
sige bag eitling ron. "The tafeny 
greene Bee 
through the ar slowly, its controlling suriaces 
fare so large it respond instantly to movements 
ounce iat 
en 
SESH eee 


How about landing? 
““Fly'her into the ground. Set her down hat. 
In 2 tailplane, you never make int 
landings. You' come down with the tal 
sliding along on the skid under the forward 
part of the fuselage. Never let the ship settle 
Sown in a “There are a few 


the foselage and thought I could count at least 
2 million, "40 you will have to pick the spot 

here you are going, to land early.” 
And then try and land there, 
*When You get ready give the starting sg 
the a, use your own, 


nal: and when Sou Bet 
Saget” 
“Fine. If 1 can use my own judgment, T 


BOowyestsct is place on the shock con. 1 
seitied down in my seat, looked to see that 
ay rence co Stae i SS 
nose, a ‘called: “One, two, three. run!” 
expanded. 


IW he id i,t th ins 
tailed over the Beads of the Iau 


‘The shock cod forked fom the hook Yel 
to the ground. The whistling died out. For a 
‘moment the ship hung like a in the ai, 


Once, at Lebec camp, I was told, Lind 
‘was on the shack con! when it pulled from 
ine, Ae apes ene 
aeactus, 


iaurceneer afar 
Gaiam wining 
Joke about Mrs. Lindbergh's flight ina Bowhus 

ores 


‘ho motor to glide her.”” Well, iT got into a jam 


‘now, there would be no engine to pull me out. 
[BASED be roe othe ie, The view 


‘out with a rush. The elope-bottom 
200 feet below me. Time to turn. T 


yy the nose swung to the 
MSded ine 8 at tre 


2 up-crent means aj 
jt in a soaring craft, you are carried aloft as 


itty wa perfect. Te fog had appeared 
Se ree aetna rer 
cing ‘Tea fing sey ih ie he 
seo ares wa te chon 
theteh The tgs doped bebe 
ate tt would be 
Bie erring 
{bond the upeurents- The ship was saking 
stance see ners 
ania punked 
a 
Ai Te peo th ean ae of tee 
phone wires, They didn't help my peace of 
Le a Ted gt 
Sirhgtetunl ir teal ee ete: Tr 
a oe cars he bole on 
Torn sae te hy the gant tee 
Pete So laa pot te bt 
re 
Seca acs Seen ety 
RS pl reap ps 
Se Srauniv neaaraon Coonan, 
iy descent carried me farther than 1 had 
By Set contac ctrartesrit ta 
leer crete ay aad ead 
with » tail wind. I had to come down straight 
i 


J 2ECRED, ow anaes spot and few the 
plane on the ground, I uched, 
irahod the roo ight alin the land a 
The up-current there Hed it fie fet into the 
tir. Fora hundred yards, we sailed only afew 
{eet above the boulders. "Again [touched and 
in bight upial tont nt off the round 
‘The wng cred ied wit iting 
‘he ders were etng tick hoew 
1 Aine one head-on ft would be fst too bad 
Ont of the comer of my eye, a8 1 
Sie to ide to watch the Boulder ap under 
iy wings could ae he ater td the eke 
Phone poles getting nearer.” But thelr rate o 
oe Wad wed down, The ple wan 
ing its speed. ‘Before me was one More open 
trace and then the water. Tact my-testhe 
tras going toland in that open space iT had to 
Ty the chip into the ground to do. Tet her 
ddown and bed the ick ahead,” We sid Into 
then wih Uh al hh wobble he 
‘ixtfoot wh ne 4 
rs Hat 


bed from 


from my starting point. 


OU made a beaut of a flight,” he told me, 
‘and T knew he meant it 
‘Hat how about the landing?” T asked. 
“Which one?” was ie comeback 
Tis no exaggeration to say that fist soaring 
fest wan oe of he gtsaning te ay 
rent yt Nother sensa- 
tons he world inhat Ite, Toondenaed my 
feeling about i inta three words when Bova 
Asked me how T liked soaring, "Thove three 


Next month, Jordanoff will give more 
of his experiences in motorless flying. 
He has seen gliding grow from box kite 
machines to Bowlus record holders. 
Watch for his next article. It will con- 
tain valuable information and prac- | 
tical advice for all who are interested in 
the new sport of lying like the birds. 
Order your September copy in advance, 
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Sugar Will Give 
You Endurance 


measuring the men's ability to fix their atten- 
tion on a mobile object. In this experiment an 
instrument known as a Marietta complication 
lock was used. It consis 


revolving once a minute, 
Oversized stop watch measuring time in hut 
ddredths of a minute, At certain iced positions 
ff the hand, a light, placed above the clock 
dial, is flashed on’ without warning. — The 
perpn taking the) test must tell where the 
ind is pointing when the light Is flashed. 
How did the sugar boys compare with the 


saccharin boys? The group taking sugar 
Improved §'5 percent. when its performance 
in the test alter exercise was checked against 
that before exercise. ‘The squad drinking the 
saccharin solution sbowed a lss of 9:4 percent! 
‘The performance of the first group on the last 
thre days when it was gen saccharin, was 
slightly inferior to that on the first three days. 

Tin another test, determining the speed 
‘of the ‘subject's reaction, it was found again 
that the men drinking the sugar mixture 
the advantage, Reaction was timed with 3 
Marietta chronoscope, measuring time in 
thousandths of a second, 

‘The student sat at a telegraph key, facing a 
‘small flashlight bulb, “He was told to raise his 
hand from the key as quickly as possible when 
the light flashed. The experimenter pressed 
‘witch, the light flashed, the student relensed 
the key, and the chronoscope recorded the 
speed of ‘his react 
second.” What happened was that the current, 
flowing through the switch operating the 
Tight, also caused the time recording instru= 

to mark the beginning of ‘the time 
Interval, The student, by raising. his hand 
from the key, opened second circuit through 
which “another current was flowing. This 
Caused the ehronascope to recon the end of 
the time interval 


URING the fist three days, the group 
that took sugar showed a gain in speed at 
5,7 percent when the tests beforeand after exer- 
cise were compared, while the saccharin squad 
registered a loss of 2.1 percent, The ‘rst 
{group showed loss of §.2'percent on the last 
three days, when it took saccharin, despite the 
fact that the men had the benefit of practice 
‘on the first three days. ‘This ex 
dicated, according to Doctor Li 
fathlete who munches a hump 


‘wo of sugar 
before a race ought to break the tape ahead of 
a runner who does Hot 


turdents in whom Toss of sleep ad caused 
fatigue were also tested, Tt was assumed that 
sugar would be beneficial in such cases, and 


experiments, 1 ied said, confirmed 
tts belief.” Students were kept awake all 
night, being fed on sugar or foods that con- 


tained sugar, It was found that their nerves 
did not become frayed, that they had litde 
dlificulty in remaining awake, and recuperated 
entirely during a thirteen-hour sleep. A second 
test, without. the energising sugar, showed 
that the subjects had difficulty keeping awake, 
hheeame nervous and irritable, and at the end 
uired more sleep to refresh themselves. 


‘Ken reultof thee teat, i aanumed by 
Doctor Lain that workers who find it eces- 
tary to stay awnke for long periods can det, 
fntQque by the use of sugar in some frm 
standard tricing board test was used 
Doctor Lain to discover what diference 
Use oF nomuse of sugar might rake in a 
Deruo's steadiness of hand. "Once more, the 
Sugar aguad. won, with an improvemest of 
APryercent. The saccharin men showed. no 
improvement whatever, and the Best aroun 
Improved only" 21 percent on the iat three 
diye of the experiment, when took tbe 
Scharin cocktnit”Instead of the sr, 
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OUR OFFER: o#" Yoti” ivrextion 


YOUR FIRSTSTEP—The inventor 
should write for our blank form 
“RECORD OF INVENTION.” 
Before disclosing your invention, a 
sketch and description should ‘be 
made on our ‘Record of Invention 
Blank,” signed, witnessed, then re- 
turned to us and we will place 

our fireproof secret files. We will also 
give our opinion as to whether the 
invention comes within the Patent 
Office definition of a patentable in- 
vention. This" Record of Invention” 
will serve as “proof of conce 
the case can be filed in the 
Patent Office. There is no charge 
or obligation for this service. 


Write for Our Five Books Mailed Free to Inventors 
Our Ittustrated Guide Book 
HOW TO OBTAIN A PATENT 


full instructions ‘Our Methods, 
rnd too Mech and described, 


OUR TRADE-MARK BOOK 
OUR FOREIGN BOOK 


have Direct Agencies in Foreign Countries, and secure Foreign 
ratents in shortest time and at lowest cost 
PROGRESS OF INVENTION 
Description of World's Most Desirable Inventions and Pressing 
Problems by Leading Scientists and INVENTORS, 
DELAYS ARE DANGEROUS IN 
PATENT MATTERS 
70 AVOID DELAY: YOU SHOULD HAVE YOUR CASE MADE, 


Tow tN 


Twe will return the foe en the ‘cost of the eximination, 
PAYMENT OF FEES IN INSTALLMENTS 
Tt snot secessary thatthe total conto a patent be paid in one payment, 
We permit out cents to pay for thelr applications fa three i stallments 

asthe preparation of the application progress in our office. 

ALL COMMUNICATIONS AND DATA STRICTLY SE- 
CRET and CONFIDENTIAL. INTERFERENCE and IN- 
FRINGEMENT SUITS PROSECUTED. Our Large, Cony 
Ihensive Organization has been estaliished for’ 3o years. and fers 
Prompt, Efficient. and\"Personal. Service. by experienced  Pateat 


Lawyers and Deaftamen. We shall be slat to have: You consult us or to anawer any questions 
regard to Patents, Trade-marks or Copyrights without charge. 


We Assist our Clients to Sell Their Patents 


Highest References—Prompt Service—Reasonable Terms 


MAIN OFFICES: 690 Ninth St., Washington, D. C. 


BRANCH OFFICES: 107 Weslworth Bl. New York ley 140-45Coowar Bg. Chlcaen 
10ib Hetert Bide, Sta Francicce: Cali Pra tee 


Geatlemen: Please send me FREE OF CHARGE your books as described above. 
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Learn 
Electricity! 


Fa Sere, oot se 


rained 


You Don't Need Education or Experience 


ou don't need a High Seboct etn 
fae Deevious’ experience ti 


Coyne Electrical School 
{500 8. Paulina St Deot.CO-T) Chiengo I. 
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The Talking Newspaper 


(Continue from 


‘These motor trucks, varying in icity 
Sree srr 


‘when the operators start work, and the cables 
that connect camera and “mike” with the 
‘truck, Usually they are manned by a crew of 

three—the camera man, the sound man, and 


the mic ‘man, one of whom, as a rule, 
also the 
"Tae averse cnt of appointed 


sound truck $25,000. An ile of the invest 
‘ment made by the news movie companies when 
‘sgund reels became the fashion may be gained 
fom the fact that the Fox-Hearst organization 
‘alone at present has forty sound trucks in 
‘operation In this and other countries, 


'N PLACES thatare inaccessible to the sound 
‘ruck ‘and on what newsreel men’ cal 
emergency auiments” portable sod 
recording outite are wacd. One cannot, for 
‘xamples board a steamer with a truck. To 
omnect a sound truck fn he street by cable 
wrth, say, the twentieth oor of bai 
Mthere'a celebrity to be “interviewed” may 
ave an office, would be a cumbersome an 
{ica job Ta buch caaca and at times when 
4 tan pint most be reached a ary aod 
2 Man becomes th more dab ans of 
transportation, the portable” 
saucer table watts weigh about 
thee of, Fax a 


ve a cutie" for airplanes whic 
were 300 pounds complete st of pre 
bie cyuipment, including. sound reconing 
Spparatus, camera, and microphones cone 
{ned in three or four small cass, each about 
Sreny acs hn, wenty aches gh, aod 
ice inchs wie that ook ikea tacking 
tran's sample grips and take up no more space 
‘Three 4 ‘handle the outfit and it is 


ae eae 
Se aR ee Os eens sae 
Pate Sine pty 
ioe Sel ne ac 
eed ioe aaa reat 
i pty 


will be Used exchasivel 
and the trucks will disappear from the 
‘At present, the trucks are indispensable in the 


ration ofthe tal 
PoRite, for example, the Ohio, Penitentiary 
fire, ihe pretest dieuter ia the batory of 


fe 
Ei aioe ca 
SOE ancy meatus 
i cel ree 
men, tall their subj “stories” —was told 
Eamets ne 
eat 
Speed ace arate 
Zhaxt a ates 
ae ciphers a 
(ile Sreagh norm to the sce ofthe ds 
prams tee 


spares ratty in thee daye of 
el by fve-ton tracks 
the camera men, as a rule, find it next to im- 


H 


“In the old silent days," he sui, “it was a 
cinch to steal pictures ab we cal i. Wedd ft 
witha saleamterathatyoucoul conceal aboat 
Jour person. But try and hie a sound track 

My interest aroused by his Oho 
1 accompanied Harry on his next aeigament 
Trane tee how ita don. Av 

® was another prison jb, but peace 
{oe this time~ahooting sound pitureh of the 
Prison Keeper School of the New York City 
Department of Coretion atthe Penitentiary 
fn Wella Island, inthe East River, New 
York, Uider the ction hy ie 
41 group of rookie prison guards ras exercising 
iteyard Themen bored. wrested, di ure, 

“The Pathe sound track was parked om 4 
valk traversing the fic Ie happened to be the 
ame rack that had made the might ride to 
Columbus. Harry proly showed me the nick 
Shove the drivers seat where the ive wire had 
Hit 'That dent, yourmay’ be sure, wil never be 
taken out of that truck! 

“Tir camera was mounted on its tripod inthe 
condinary manner and then connected by cable | 
wrth the truck. The microphone, connected 
Tn the same way, was placed so aa fo eateh the 
Commands of the trance, Then Harry and the 
Sound man, at his post inside the track, ate 
tached thet transmitters and headpiece, thus 
‘Stabling telephone “communication” with 
Sich others Everything was 

"Are you ready?” Harry asked the ound 
rman over the phone. Receiving stitacton 
ower, he noided to the tainct oP 
‘The rookie puands went through the exer- 
ise, the tntiner shouting diretione. lary 
Started the motor on hi nd the su 
fran set the recording machinery m motion, 

Paths the KG Ar Photopooe natn, 
feparte, hima What happened ‘while the 
parate. Sima. "What happened while 
Scene was being abot, the sud man afterward 
‘xplined to me, was this 


TH camer et wonad repntng sppesy 
Bitte ened with ayncrono natn, 
aperacd fiom the wane erating caren 
Soriy Hence. they hep tne a8 sleays 
past the same footage im, ‘While the motion 
iar mn Gung take,"the wound. waves 
ar op by the Condom miclophone wet 
Transfored” te etna inpancr which 
fer led bac by cable int ce rec, Were 
her el intan ampli nde nt 
econ machine 
“rhe sound reeling Caugment cared on x 
truck is untay the same tht aed ik 
take etal Th praca, hereon, coms 
Sf the tree asad ope! ‘The. micopbone 
anges 'the sand waves dato crcl ie 
moe; the ctrl ipl ae treated 
Tio gat sfrsons and thx are exponed on 
ie ES te ape") 
Tike the Sound roan ado, the track 
ie tat ey poled ih sa capa’ sate 


secondng dev but io wih « vlan cone 
trol apparatus. ‘Besides, it is equip 
battenes for the production of direct current, 


rotary converters to change it into alternating 
arent and transformers to deliver the cur 
rent at proper voltage. Itisa complete and self- 
‘sustaining unit, ready at a moment's notice, to 
gather sound news any where, 

Tn the portable outfit, the camera and 
recorder are in one unit. ‘This system is used 
‘iso in the sound truck equipment of Fox and 


printed, and edited. Now shee is ready 
ip eg opecionar 
Sas | 
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New Pipe Lines Point to 
Gas Heating Era 


(Continued from page 24) 


near a gas line betrays gas, escaping in quan- 
tity, by brown patches. I's serious 
‘occurred it is easy to find. ‘The broken line, 


Under the terre pressure that it carries, prob: 
thly will have leaped clear out ofthe diteh in 
wht wa bun on 
"gas transmission line is run much like « 
railway, and an important oficial at its ceatral 
tice the cit ir atcher His duty 
distribute gus at the proper pressure toa 
ties of a tate-wile system. Before. him, 
Indiate the open or closed postion ofall the 
valves, Meter show him the presure in the 
‘aroua sections. Tf pressure falls too low in 
the ago spp, or eample, theo 
‘operator gives onder to divert more gas from 
some plate where the presure i high ‘Tee- 
Phone’ and telegraph give him instant. com 
Thunieation with key stations along the way 


cher is this 
eben te foe ben he 

{0 ieavel‘Chrough. the pipes. to 
Tansey, Me where usados OF soap 
may reece gonad be an eatin bot 
dre alton cable feet of gus twenty-four 
four period, So weather feports ar shed to 
the che apache st Bartley, Okla, 
from the U.S Weather Bureau Staton at 
| Fore Sith, Avy wile. npc observers 
tothe pipe line mpplemeh these reports 

Shas Ue uae of pos frm. the ear p= 

Inthe hdr yeas tha 
Frown and teed. It kone of the cheat ot 
faci and a hairy realy bein before the | 
binetcenth eentry. 

Gesegs Wastinfion was one of th fit 
vestortin natural gue property. In 1778 be 
‘ited a tract near Chaeton,W. Vay, where 
istrange “burning spring” aed sigh-ces| 
Wluhlofion bought the property es a curt 
ly, 


Ving 
troleum was discovered. 
Although oth 
make gas in factories, Fredonia, N. 
to have been the first city in ihe 
States to use natural gas commercially, This 
was in 1826, Titusville, Pa, in 1872, installed 
the first natural gas pipe system for domestic 
service, There, were no fs meters in those 
days. Companies charged for gas by counting 
the number of burners in use and estimating 
how many hours each was likely to be run 
‘Ata certain hour the night watch would strike 
fan fron rod. as a signal that it was time to 
turn out all gaslights 


ILL the supply of natural gas ever give 
‘out? Tt may some da 


c busibese men would erly Project a 
fas line (rom Texas to Chicago if they feared 
‘Hi natural gus might scon be exhausted 
‘Where are as companies to put gas if it 
ot be pumped inta a pipe and sold imme- 
slay "Within the at fw sere they have 
found’a new place to keep it amp ie 
Boch ta clatoed gus oe 0 wal 
Hoth natural and manufactured gas ae now 
pumped into. these great storage reservoirs 
That Nature provides, “More than a tenth of 
All the gas produced by four great California 
fields is being stored in this way. Tt would 
equi about four hundred 20:000,000-cae- 
io gas tas to ald a8 ch ae aes 
‘underground in one Kentucky ‘eld 
Very little fs ot in the subterranean sands 


electric light bulbs flash on a huge chart wo | 


it has been | 
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ATENTS SECURED 
TRADE-MARKS REGISTERED 


Bn apg wei encore i an 
liars dares ge eh a one 
SPREE, i Ger de geeanece aes ovo eae 

is ate deieitaraaas get ton ta aer Gt 


PATENT tn 
Ms 


‘Retoed of Invention Cortiiente sent om request. DELAYS are DANGEROUS ia Patent 
WE,ASSIST OUR CLIENTS TO SELL THEIR PATENTS, 
‘TERMS REASONABLE 


RANDOLPH & COMPANY, Patent Attorneys 
Dept. 130 Washington, D.C. 


‘TO THE MAN WITH 
AN IDEA 
SRS teers 
oes eee 


IRVING L, McCATHRAN 
PATENT LAWYER 
Formerly with and successor to 
shard’ he Owen 


i, Washi 


Awan & nome 


Mbit oni ity 


TRADE = MARK Ss, 


ERED. 


“MAKE MUCH MONEY 


Making and Seling Your 


PATENTED ARTICLE 


‘Compounds 
Toilet Preparations ee 
Servie, Catalog, ieulars (ee 


C.THAXLYCO., Washington, D.C. 


memere 


[UNPATENTEDIDEas| PATENTS S3are5 
CAN BE SOLD petite So ad 


I tell you how and help you make the 
sak. Feepartiodaes, Coprteiet) 


Selling Before 
Patenting 


o practeae, | Aamatncturers pay patent foe 
Sher Carters, ‘omract dan write 


INVENTION WANTED 


Wellaown manufacturer of metal hardware 
rood tory 


il ay cwtrient or onrovaty bast 

‘ilvtrreepoadeare sry eoutdeatal” Write 

Box 3.29, POPULAR SCIENCE MONTHLY 
Shi Fourth Avenue, New York City 


‘A definite program for getting ahead 
financially Will be found on page four 
i of this issue, 


Want a 


Steady Job? 
RAILWAY POSTAL CLERKS 
MAIL CARRIERS 


(City and Rural 
$1700 to $3300 Year— 
MEN—BOYS, 17 UPS*OvL Rath covroN 


Steady Work." No Layofs.” Paid Vacations. 
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‘The only man who 
could talk to 
the Superintendent 


epee 
Wenig at Set thatdarag: 


ey ye th 7° na gl 
SOT cee Ca? RE ew iE 


‘Mail this Coupon for Free Booklet 


fs ai 
ime Hea 


Inti 


bie 


Learn Cartooning 


What Europe 


Can Teach Us 


(Continued from page 40) 


cal patents, any one of which anticipated the 
patent under which he was threatened. ‘Une 
Ferma, honever the patents T trout 
im were antcipations of his own patent a8 
wei Sa thee one. "He then told 
the tory to finda patent of intermediate scope, 
meaning one whickansicipated the threatening 
patent but not his own, ‘This T did for him in 


ceed ta 

‘Note well Bat this entire jb was dove in 
sic days and nots month or sic years HT 
an do this, there seems to be no god reason 
sty’ Patent Oice examiner, who has become 
Un Cspert in hin fd and who has nothing eae 
to octupy his tine, could not do-as well or 
teat 

Without rising rom the swivel chai in my 
ocx can lay my hand on abstracts of about 
$0000" mmagatne articles on chemistry sod 
patents on chemical Inventions pablahed lat 
Sear By tai and taking «sep or two, 1am 
within each si sack abstracts for the last 
Treaty years They are well Indexed ad oten 
T'ean iil an investor all he wants to know 
About a chemial invention in ive mines 


YE United States Patent Ofice isthe great 

est publishing house in the world. ‘There is 
‘po reason whatever why it should not provide 
indexes to literature published on machines 
‘and mechanical devices as complete and con- 
‘venient as those on chemistry which T have in 


my oftce, 
While T have been comparing United States 
Ratent Otic. methods and persed with 
those of Germany and Fngland to the possible 
diaadvantage of the United States, 1 must 
fnake it clear that a comparison of the patent 
{er ells an entirely dierent at 
“he United Sats law ven he aventor 
two year to fle his patent application after 
has use his invention in pale or published 
2 description of 7 n'a magaaine suck as Por 
jxce Moxy. ‘Thus the American 
Inventor can tet out ha device or proces and 
hear it publicly criticized, and safely develop 
nrments as a Tess. This two-year delay 
Allowed by the la, in efec, protects hin. 
“The English or German inventor, onthe 
‘other hand, mast rach to the Patent Ofice as 
toon as he thinks he hat made an invent 
ven if his Was are only half-baked, and get 
i‘ivention fled immediately, or his rights 
as an inventor date from the day he 
pers in the Patent Ofice. It he isa Swiss, 
EiSpapers are even marked with the hour and 
ts them into the bands of the 
Ocal, and his rights may turn on the dit: 
ference of ' single minute in getting them 
there. The Swan goverment prints that bou 
tnd minute onthe patent it gives te laventor 


Pitt oyarecry ia ding advantage 
to the American toventor. ‘But i often 
compels the Patent Ofice to establish inter: 
ference proceedings to determine priority of 
invention (PSM, July 30, p.44)y and these 
have proved a curse to many'an Arverican in- 
entot, Interference procedure should be i 
proved, because now i often nulls the ad- 
Vintages given the Inventor by the two-year 
iceway., But bad as interferences are for some 
inventing this two-year keway should be pre- 
scree Moree than ot the tine nd 
Toney speat ia an interference reserve rights 
Thich otherwise would never have exeted, and 
hich do not exist in England and Germany. 
Becatsr inventions in most foreign countrice 
date from the day snd hour the application ie 
fied, the farsighted American inventor files 
his foreign applications promptly. However, 
tmany counties have joined with the United 
Sittin a teay or Convention” which 
provides tht fling im any one of the so-called 
Rfonvention countries” fas good as Sling in 


minute he 


ie god ol day, before del 
ie old days, Welore delays were 
almost intectiable tn the Uaited States Pat 
xt, Orie, an inventor always received an 
‘Sty report on the novelty of his invention, 
Sind ‘then decided, on the bass of that report, 
srhcther t fleur nat w file patent applications 
Inne or more ofthe 130 countries ad colonies 
which maintain separate patent systems. He 
Ta ame time a et te exter eparty 
Stud i and make ip his mind whether Hing 
foreign patent appictions was «Roh k 
‘Many American inventor patent Dee in- 
ventions in several foreign countsen Nearly 
bo invents rm he Unite Site or 
txt, cach year tike out Canaan patents 
to protec thr inventions in the Canadian 
mafket A considerable numb also take out 
Corresponding patents fn other counties cape 
ally Germany, England, aad France, 


| fi FOREIGN countries the laws covering. 
patents and infringements vary. ‘They are 
stringent in Mexico, where infringements & 
rimisallfence, punished. by imprisonment. 
Tn Eland, the Wot yan inringeent ut, 
just as in any other Brish lawaut pa 
entire litigation expenses for bor se. Tn the 
United States, the loner only forfets what he 
thas spent himself, except that_an infringer 
here, of course, bts to pay damages, as ina 
unereTe poi England Yor an in 
ringer to pay only a few cents damages A 
thousands’ ol dollars for the opponent’ ex- 
pense in fighting him 

‘Several milion dollar a year are spent by 
american Inventors wh ie patent aoe 
tions in foreign countries to protect their in- 
ventions, "Mech of thi Amtrcan moe 
wasted in attempting to. protect inven 
Mich already have been patented by others, 
a re not oe Be delays in the tes, 
States Patent Ofc i passing on patent appl 
cations, & ‘considerable proportion of this 
tasted money could be saved 

"he olen foregn patent of which there ina 

te recordin that fora pump granted to 

Gallo, the great Ttallanacientst an pina. 


pier, while he was a professor of mathematics 
4t the University of Padua. He applied for 
December, 1893, On December 


this patent in 
28, the app! 

‘alled the “ Purveyor of the Commune.” 
‘examiner application on Febru- 
fry 18, 1594, and Galileo received his patent 
‘on September 15 of that year, nine months 


after he had fled his papers. 
IAT was 337 years ago, Tt is true that the 
Republicol Venice, whose doge or chief mag 


not have 


intate granted Galileo his patent, 
{o pase on some 1/600 patent applications & 
tweek, as has the United States Patent Ofice 
These days. The phenomenal growth af sien- 
{ibe knoe inthe past 300 yenrs bas been 
sponsible for the flood of inventions ow 
Sverwhelming the Patent Ofice, But that 
Sime knowlege can and should be used (0 
‘eate the machipery with which to salve the 
reblem, Only in that way can the United 
Ristes regain its lost eaderthip in the world 
of invention 


Until the much-needed reforms in 
the U. S. Patent Office have been ef- 
fected, inventors must cope with exist- 
ing conditions, In a hel 

month, Mr. Thomas will show the best 
way of obtaining a patent and tell in- 
ventors what pitfalls to avoid. 


fularticle next | 


Aveusr, 1930 


prmaaencamastie erie 


byTaking Only? Orders 
eee ace aac Le 


the Craters 
eA,t the MOON! 


Be vere 


AVIATION 
o 


FREE 


BUY THE WORLD'S BEST 
CHINCHILLA RABBITS 


‘rou the weet’ nrgxt 
‘reader ‘Write Yeday for fall 


ae 506 


MT. FOREST, 25 Bagley Ar, Doi, Mick. 


POPULAR SCIENCE MONTHLY 


Mystery Cell Aids 
Television 


‘scanned by 
Although Hammond has said that he uses 
the Aleranderson system of television—-which 
means, of course, the Alexanderson type of 
Karolus cell—itis hardly probable that he in- 

ds to install an are light in the plane’ tele 
vision receiver. However, the new light cell 
‘could be used with any source of illumination 
‘and in an airplane, where space and weight are 
limited, a concentrated flament nitrogen-filled 
electric bulb would give adequate light for a 
screen of the size contemplated. 

Now that the problem of producing a large 
and bright television image has been solved, 
‘who will be the first to find a way to produce 
2 really sharp, clearly deined television image 
~and to make the receiving scanning disk 
always keep step with the transmitting disk? 
‘Only’a short time ago these three dificult prob- 
Jems confronted the elevisionist. One issalved. 
‘Two still remain to be conquered! 


LAKE THUNDER MYSTERY 
BAFFLES SCIENTISTS 


‘Sraaxor, sounds like the distant boom of 
runs have been beard again this year across 
Pake Seneca, N.Y. The "lake guns,” of which 
examples are known all over the world, have 

been satisfactorily explained. Scientints 
shed only the facts that they are 
ot thunder and are fot of human origin 

Under various names, they have lo 
studied, 


they are known, 
fog. belchers, payer lags, and. sea cannon 


Residents of Syosset, N. V., have 
Tremendous explos 


heard by many 
Shoshone Lakes in Yellowstone National Park, 
Wyo,, and recently described by Edwin Linton, 
University of Pennsylvania 2oologist, may be 


Mild earthquakes, their sounds, possibly 
magnified in underground caverns ike sound 
thxes, have been suggested asthe org of the 
ols, A move orginal theory ts that of Dr 
Tim Howard Eston, of Hobart College Ile 
points out tat the "lake uns are beard from 
the middle of Lake Seneea, which fs between 
£00 and 0 fee Jeep at that point and Known, 
ta be crowed by agus belt Rerbaps, he say, 
thre ef the oto othe ne 
which pis xc at sires 

cnough pressure to buret through the sit, it 
fright nish to the surface withthe character 
pg em Af 

‘Another explanation was suggested for 
Yelowstone Park's thunder by Dr F.C 
Marvin, Chit of the United States Weather 
Bureau, Tis theory is based on the obser 
tions of Glen Jeleroon, meteoralogist” at 
Yellowstone Parks that che temperatare of 
ver ‘the, ke often Hoes ehh, increasing 
sttitode, instead of diminishing at a normal 
Fate of one degree for every 325 fet of alltude 
‘This peculiar temperature inversion, Doctor 
Marvin suggeste, may aller the permal way 
that the aitenmdacts sound. Tt might produce 
sound mirages, in which distant poles of 
ier, steamboats might apes 
Sine fom pear at 
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If you are ambitious to get into aviation, 
‘you owe itto your future to send for a free 
Copy of this interesting book. This book 
igives a clear picture of the opportunities 
aviation, shows you the training you 
need to get started and tells you how to 
obtain this training. It describes the 
rkable facilities offered in this 
1 System of Government Approved 
‘Aviation Schools, and gives rates and full 
information on flying, mechanics, weld- 
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book is sent free, without obligation, to 
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can offer you. Personal advice also given 
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BETTER FUELS mean BETTER CARS 


and both are 


PRODUCTS OF 


RESEARCH 


"Tie research laboratories of ‘the 
Ethyl Gasoline Corporation have 
contributed materially to the develop- 
ment of better automobile engines and 
better fuels for their operation. Ethyl 
engineers are constantly working with 
car manufacturers and oil refiners to- 
ward still greater improvement in 
motor car performance. 

A result of this research was the in- 
troduction of high-compression cars in 
1927. In that year only about 14 per 
cent of the new car models were high 
compression (5 to 1 ratio or bettér) 
but in 1928 the proportion had grown 
to 56 per cent. In 1929 it was 77 per 
cent and this year approximately 84 per 
cent of the new models are of this type. 


Dynanometer ts of moder engine atthe Ethyl research 


Oil companies selling more than three 
quarters of all the gasoline used in the 
United States and Canada mix Ethyl 
anti-knock fluid with good gasoline to 
form Ethyl Gasoline. Ethy| fluid, itself 
a product of research, was developed 
primarily to make possible the high- 
compression cars. These cars require 
a fuel of Ethyl’s anti-knock quality to 
dcliver the higher efficiency of which 
they are capable, but Ethyl improves 
the performance of any car, whatever 
its type, size or age. 

Tey Ethyl Gasoline yourself, put it 
to any test. On sale everywhere at 
pumps bearing the emblem shown 
at the right. Ethyl Gasoline Corpora 
tion, Chrysler Building, New York City. 


The active ingredient used iw Ethyl fluid iz lead. 


ETHYL GASOLINE 


Sate with ey pump beating 
{he Behemblen represent qatey 
{ane of high at knock tng. 


Ethey 


_.... THERMOFLEX 


HIS series of advertisements is 
designed to sequeint busines RADIATOR TRAP 

men with Grinnell Company as it is 

really is. Automatic Sprinkler pro- for instance 
tection for which it fist won inter- 

national fame and leadership is nat 

the chef busines ofthe Company. 

Its equally high reputation for many 


other industrial piping specialties © you know of any device which would be destroyed while it 
and commodities has been built on ‘was being made, if there was the slightest weakness anywhere 
super standards of manofacture and ines strocture? 
well lnown to engineers ne prt Each Hydron bellows in Thermoftex steam traps is made by in- 
tects Businessmen too,needtoknow ternal hydraulic pressure, which tests its structure—infallibly. So 
the real quality in these products. you have a guarantee of strength of each trap on each radiator far 
beyond any demands in actual use. 
‘The heart of a Thermoftex trap is this strong, quick acting bellows. 


Te will open and close the drai ice millions of times a year with 
no signs of giving out. 

‘To guarantee reliability under operating pressure and tempera- 
ture,cach trap is tested and certified by an engineer of the Pittsburgh 
‘Testing Leburatory, He aflzce' costlbcate tag to each trap Wich 
passes his tests. 


Grinnell Company is the exclusive distributor for these 
traps. 


= The ORGANIZING HAND 
Ss prepares for your needs 
SS 


‘heaper means of he 
‘comercial buildin 
Thermoites fladtator Traps withthe famous Hydeoa 
tellows, innurig perfec operation of yoursteameadiator, 
Pipe Fabrication. Pipe bends, welled headers and the 
Triple XXX line fr super power work 


Pipe Fitings perfectly 
and rigidly iapected 


Pipe Hangers featuring easy adjustability after the pipe 
ing is ep 


aded, accurately machined 


Hamidifiation Fquiproen. Complete systems cm 
ploying the unique automatic control, Amsco. 


Automatic Sprinkler Sywrems with the famous Quarta 
bbelb head, The world’s largest sprinkler manufacturer 
and coneesctoe 


GRINNELL COMPANY 


Branches in all Principal Cities Executive Offices: Providence, R. I. 


~ Precious! 


| “Watch those Camels, Peg. They're 


nine-tenths of the vacation.” 


Don’t deny yourself 
the luxury of 


Cam els 


